DEC 18 ’©3 15:86 FR 00-1BM YORKTOWN 914 945 4873 TO 915712731319 P.o4

IN THE CLAIMS

CLAIM 1 (Previously Presented) A superconducting apparatus comprising a composition
having a transition temperature greater than 26°K, the composition including a rare earth
or near rare earth-like element, a transition metal element capable of exhibiting
multivalent states and oxygen, including at least one phase that exhibits
superconductivity at temperature in excess of 26°K, a means for maintain'ing said
composition at said temperature to exhibit said superconductivity and means for passing
an electrical superconducting current through said composition while exhibiting sand

superconductivity.

CLAIM 2 (Previously Presented) The superconducting apparatus of claim 1, further :
including an alkaline earth element substituted for at least one atom of said rare earth or -

rare earth-like element in said composmon

CLAIM 3 (Previously Presented) The superconductmg apparatus of claim 2, where said -
transition metal is Cu.

CLAIM 4 (Previously Presented) The superconducting apparatus of claim 3, where said -
alkaline zarth element is selected from the group consisting of B, Ca, Ba, and Sr.  © -

CLAIM 5 (Previously Presented) The superconducting apparatus of claim 1, where said
transition metal element is selected from the group consisting of Cu, Ni, and Cr. '

CLAIM 6 (Previously Presented) The superconducting apparatus of claim 2, where said
rare earth or rare earth-like element is selected from the group consisting of La, Nd, and

Ce.

CLAIM 7 {Previously Presented) The superconducting apparatus of claim 1, where said
phase is crystalline with a perovskite-like structure. ‘
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CLAIM 8 (Previously Presented) The superconducting apparatus of claim 2, where said
phase is crystalline with a perovskite-like structure. '

CLAIM 8 (Previously Presented) The superconducting apparatus of claim 1, where said
phase exhibits a layer-like crystalline structure.

CLAIM 10 (Previously Presented) The superconducting apparatus of claim 1, where said

phase is a mixed copper oxide phase.

CLAIM 11 (Previously Presented) The superconducting apparatus of claim 1, where said
composition is comprised of mixed oxides with alkaline earth doping. )

CLAIM 12 (Previously Presented) A superconducting combination, including a
superconductive composition having a transition temperature > 26°K,

means for passing a superconducting electrical current through said composition while -
said composition is at a temperature > 26°K and less than said transition temperature, "

and

cooling means for cooling said composition to a superconducting state at a temperature iti- -

excess of 26°K.

- CLAIM 13 (Original) The combination of claim 12, where said su'perconductive
composition includes a transition metal oxide.

CLAIM 14 (Original) The combination of claim 12, where said superconductive -
composition includes Cu-oxide.

CLAIM 15 (Original) The combination of claim 12, where said superconductive
compaosition inciudes a multivalent transition metal, oxygen, and at least one additional

element.

Serial No. 08/479.810 Pane 3 nf K7 NDarkat NA VOQR7_N7AR7

PAGE §145° RCVD AT 1211812003 3:00:26 P [Eastem Standard Time] * SVR.USPTO-EFXRF-1/24 * DNIS:2731319* CSID:014 945 4073 * DURATION (mm-ss):11-20



DEC 18 ’83 15:86 FR 00-1BM YORKTOWN 914 94S 4973 TO 915712731319 P.B6

CLAIM 16 (Original) The combination of claim 15, where said transition metal is Cu.

CLAIM 17 (Original) The combination of claim 15, where said additional element is a rare
earth or rare earth-like element.

CLAIM 18 (Original) The combination of claim 15, where said additional element is an

alkaline earth element.

CLAIM 19 (Original) The combination of claim 12, where said composition includes a
perovskite-like superconducting phase.

CLAIM 20 (Original) The combination of claim 12, where said composition includes a '
substituted transition metal oxide. ’

.CLAIM 21 (Original) The combination of claim 20, where said substituted transmon metal - :
oxide mcludes .a multivalent transition metal eiement. S

CLAIM 22 (Original) The combination of ciaim 20, where said substituted transition metal ) |

oxide is an oxide of copper.

CLAIM 23 (Original) The combination of claim 20, where said substituted transition metal 7§' ’

oxide has a layer-like structure. -
CLAIM 24 (Previously Presented) An apparatus comprising:

a transition metal oxide having a phase therein which exhibits a superconducting state at’

a critical temperature in excess of 26°K,

means for lowering the temperature of said material at least to said critical temperature to-
produce said superconducting state in said phase, and
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means for passing an electrical superconducting current through said transition metal
oxide while it is in said superconducting state.

CLAIM 25 (Previously Presented) The apparatus of claim 24, where said transition metal
oxide is comprised of a transition metal capable of exhibiting multivalent states.

CLAIM 26 (Previously Presented) The apparatus of claim 24, where said transition metal

oxide is comprised of a Cu oxide.

CLAIM 27 (Currently Amended) A superconducting apparatus comprising a composifibn
having a transition temperature in excess of 26°K, said composition being a substituted
Cu-oxide including a superconducting phase having a structure which is structurally”
substantially similar to the orthorhombic-tetragonal phase transition of said composition,
means for maintaining said composition at a temperature greater than said transition -
- - temperature to put said composition in a.superconducting state; and means for pasmng Ly
current through said composition while in said superconducting state. "

. CLAIM 28 (Previously Presented) The supérconducting apparatus of claim 27, whera
said substituted Cu-oxide includes a rare earth or rare earth-like element. '

CLAIM 29 (Previously Presented) The superconducting apparatus of claim 27, where -
said substituted Cu-oxide includes an alkaline earth element. '

CLAIM 30 (Previously Presented) The superconducting apparatus of claim 29, where
said alkaline earth element is atomically large with respect to Cu. ‘

CLAIM 31 (Previously Presented) The superconducting apparatus of claim 27, where
said composition has a crystalline structure which enhances electron-phonon interactions

to produce superconductivity at a temperature in excess of 26°K.
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CLAIM 32 (Original) The superconducting apparatus of claim 31, where said crystalline |
structure is layer-like, enhancing the number of Jahn-Teller polarons in said composite.

CLAIM 33 (Previously Presented) A superconducting apparatus comprising a
composition having a superconducting onset temperature in excess of 26°K, the
composition.being comprised of a copper oxide doped with an alkaline earth element
where the concentration of said alkaline earth element is near to the concentration of said
alkaline earth element where the superconducting copper oxide phase in said '
composition undergoes an orthorhombic to tetragonal structural phase transition.

CLAIM 34 (Previously Presented) A superconducting apparatus having a
superconductmg onset temperature in excess of 26°K, the composition being comprlsed ‘

of a mixed copper oxide doped with an element chosen to result in Cu®* ions in said '
composmon and a means for passing a superconducting current through said
euperconductmg composition.

CLAIM 35 (Prev:ously Presented) The superconductlng apparatus of claim 34, where

said doping element includes an alkaline earth element.
CLAIM 36 (If’reviously Presented) A combination comprising:

a composition having a superconducting onset temperature in excess of 26°K, said
composition being comprised of a substituted copper oxide exhibiting mixed valence
states and at least one other element in its crystalline structure,

means for passing a superconducting electrical current through said composition while
said composition is at a temperature in excess of 26°K and less than said '

superconducting onset temperature, and

cooling means for cooling said compositionto a superconducting state at a temperature in’

excess of 26°K.
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CLAIM 37 (Original) The combination of ¢laim 36, where said at least one other elementis
an alkaline earth element.

CLAIM 38 (Previously Presented) The combination of claim 36, where said at Ieast one
other element is an element which results in Cu* ions in said composition.

CLAIM 39 (Previously Presented) The combination of claim 36, where said at least one
other element is an element chosen to result in the presence of both Cu?* and Cu®* ions in

said composition.

CLAIM 40 (Previously Presented) An apparatus-comprising a superconductor exﬁibiting a
superconducting onset at an onset temperature in-excess of 26°K, said superconductdr
being comprised of at least four elements, rione of which is itself superconducting at a
temperature in excess of 26°K, means for maintaining said superconductor at an
operating temperature in excess of said onset temperature to maintain said
superconductor in a superconducting state and means for passing current through said
superconductor while in said superconducting. state.

CLAIM 41 (Previously Presented) The apparatus of claim 40, where said elements
include a transition metal and oxygen.

CLAIM 42 (Previously Presented) A apparatus having a superconducting onset
temperature greater than 26°K, said superconductor being a doped transition metal oxide,
where said transition metal is itself non-superconducting and means for passinga -

. superconducting electric current through said composition.

CLAIM 43 (Previously Presented) The apparatus of claim 42, where said doped transition

metal oxide is multivalent in said superconductor.

Serial No. 08/479.810 Pane 7 nf R7 RAnkat N VAQQ7_N7407
PAGE 9145 * RCVD AT 12.118’ 2003 3:00:26 PM [Eastem Standard Time] * SVR:USPTO-EFXRF-1/24 * DNIS: 2731319 * CSID:914 945 4073 * DURATION (mm-ss):11:20



DEC 18 ’83 15:87 FR 00-IBM YORKTOWN 914 945 4073 TO 915712731319 P.18

CLAIM 44 (Previously Presented) The apparatus of claim 42, further including an eiemerit
which creates a mixed valent state of said transition metal.

CLAIM 45 (Previously Presented) The apparatus of c!alm 43, where said transition metal
is Cu.

CLAIM 46 (Previously Presented) An apparatus having a superconductor having a
superconducting onset temperature greater than 26°K, said superconductor being an
oxide having multivalent oxidation states and including a fnetal said oxide having a :
crystalline structure which |s oxygen deficient a means for passing a superconducting
electnc current through said superconductor

CLAIM 47 (Currently Amended) The supereenduete; aggaratu of ciairn 46, where sald
transition metal is Cu.

- CLAIM 48 (Previously Presented) A superconductlve apparatus comprising a
superconductive composition r‘ompnsed of a transition metal oxide having substitutions

H

therein, the amount of said substitutions being sufficient to produce sufficient
electran-phonon interactions in said composition that said composition exhibits a'

- superconducting onset at temperatures greater than 26°K. and a source of current for
rassing a superconducting elec’mc current through said superconductor.

CLAIM 49 (Currently Amended) The eempesmen superconductive apparatus of clalm 48

where said transition metal oxude is multivalent in sand composmon

CLAIM 50 (Currently Amended) The compositien superconductive apparatus of clarm 48

where sald transition metal is Cu.

CLAIM 51 (Currently Amended) The cempesitien superconductive apparatus of clalm 48

where said substitutions mclude an aikaline earth element.
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CLAIM 52 (Currently Amended) The eempesition superconductive apparatus of claim 48,

where said substitutions include a rare earth or rare earth-like element.

CLAIM 53 (Currently Amended) A superserductor superconductive apparatus comprised
of a copper oxide having a layer-like crystalline structure and at least one additional
element substituted in said crystalline structure, said structure being oxygen deficient and
exhibiting a superconducting onset temperature in excess of 26°K,

CLAIM 54 (Original) The superconductor of claim 53, where said additional element
_ creates a mixed valent state of said copper oxide in said superconductor.

CLAIM 55 (Previously Presented) A combination, comprising:
a transition metal oxide having an superconducting onset temperature greater than about .
26°K and having an oxygen deficiency, said transition metal being non-superconducting” =

at said superconducting onset temperature and said oxide having multivalent states, -

- . means for passing an electrical superconducting current through said oxide while said
oxide is at a temperature greater than 26°K, and .. . - ‘

cooling means for cooling said oxide in a superconducting state at a temperature greater -
than 26°K. o TR

CLAIM 56 (Original) The combination of claim 55, where said transition metal is Cu. - °
CLAIM 57 (Previously Presented) A combination including;
a superconducting oxide having a superconducting onset temperature in excess of 26°K

and containing at least 3 elements which are non-superconducting at said onset

temperature,
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means for passing a superconducting current through said oxide while said oxide is
maintained at a temperature greater than 26°K, and

means for maintaining said oxide in a superconducting state at a temperature greater
than 26°K and less than said superconductive onset temperature.

CLAIM 58 (Previously Presented) A combination, comprised of:

- @ copper oxide superconductor having a superconductor onset temperature greater than
about 26°K including an element which results in a-rixed valent state in said oxide, said

exide being crystalline and having a layer-like structure,

means for passing a superconducting current through said copper oxide while it is -
. maintained at a temperature greater than- 26°K and less than said superCOnductmg onset

Rl

‘emperature, and

means for cooling said copper oxide to a superconductive state at a temperature greater )
than 26°K and less than said superronduotmg onset temperature. S

CLAIM 59 (Previously Presented) A combination, comprised of;
@ ceramic-like material having an onset of superconductrvrty at an onset temperature n

excess of 26°K

means for passing a superconducting electrical current through said ceramic-like matefial
while said material is maintained at 2 temperature in excess of 26°K and less than Sald

onset temperature, and

mieans for cooling said superconducting ceramic-like material to a superconductive state
ata temperature greater than 26°K and less than said onset temperature, said matenal
being superconductive at temperatures below said onset temperature and a ceramic at
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temperatures above said onset temperature.

CLAIM 60 (Previously Presented) An apparatus comprised of a transition metal bxide,
and at least one additional element, said superconductor having a distorted crystalline
structure characterized by an oxygen deficiency and exhibiting a superconducting onset
temperature in excess of 26°K, a source of current for passing a superconducting electric
current in said transition metal axide, and a cooling apparatus for maintaining said
transition metal oxide below said onset temperature at a temperature in excess of 26°K.

CLAIM 61 ('Previously Presented) The apparatus of claim 60, where said transition metal -

is Cu.

CLAIM 62 (Previously Presented) An apparatus comprised of a transition metal 6xide and .’
.at least one additional element, said superconductor havihg a distorted crystalliine -~
strué.ture characterized by an oxygen excess and exhibiting a superconducting onset _
temperature in excess of 26°K, a source of current for passing a superconducting‘electr'iéé"
current in said transition metal oxide, and a cooling apparatus for maintaining said . '
transition metal oxide below said onset temperature and at a temperature in excess of -
26°K. '

CLAIM 83 (Previously Presented) The apparatus of claim 62, where said transmon metal

.S \.l

CLAIM €4 (Previously Presented) A combination, comprising:

& mixed copper oxide composition having enhanced polaion formation, said composition -
including.an element causing said copper to have a mixed valent state in said

composition, said composition further having a distorted octahedral oxygen environment

leading to.a T greater than 26°K,

means for providing a superconducting current through said composition at temperatures -
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greater than 26°K and less than said T,, and

cooling means for cooling said composition to & temperature greater than 26°K and less
than said T..

CLAIM 65 (Currently Amended) An apparatus comprising a composition exhibiting
superconductivity at temperatures greater than 26°K, said composition being a
ceramrc—hke material in the RE-AE-TM-O system, where RE is a rare earth or near rare
earth element AE is an alkaline earth element, TM is a multivalent transition metal
elemerit having at least two valence states in said composition, and O is oxygen, the ratio
of the amounts of said transition metal in said two valence states being determined by the
ratio RE : AE, a source of current for passing a superconducting electric current iri sard

. transrtron metal oxide, and a cooling apparatus for maintaining said transition metal oxnde ‘
below ba!d onset temperature and at a temperature in excess of 26°K.

CLAIM 66 (Currently Amended) [[A]}-An apparatus comprising a superconducti\!l.e‘.' ' _
composition having a transition temperature greater than 26°K, the composition ihc::lu"dihg:'
a multivalent transition metal oxide and at least one additionai element, said combdsitioh
having a distorted orthorhombic crystalline structure, a source of current for pas"é,ihg‘ a ';
superconducting electric current in said transition metal oxide, and a cooling apparatus ’

1

for mamtalnmg said transition metal oxide below said cnset temperature and at a '

;emperature in excess of 26°K,

CLAINM 67 (Previously Presented) The apparatus of claim 66, where said transutron metal '

oxide is a mixed copper oxide.

LAW 68 (Previously Presented) The apparatus of claim 67, where said one addmonal
elemcnt 15 an- alkaline earth element. -
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CLAIM 69 (Previously Presented) A superconductive combination, comprising:

a superconducting composition exhibiting a superconducting transition temperature
greater than 26°K, said composition being a transition metal oxide having a distorted

orthorhombic crystalline structure, and

means: for passing a superconducting electrical current through said composition while
said composition is at a temperature greater than 26°K and less than said '
. superconducting transition temperature.

CLAIM 70 (Criginal) The comblnatlon of claim 69, where said transition metal oxide is a

mixed copper oxide.

,LAIM 71 (Original) The combination of clanm 70, where said-mixed copper oxnde
ncludes an alkaline earth element. '

CLAIM 72 (Original) The combination of claim 71, where said mixed copper oxnde further g

includes a rare earth or rare earth-like element.

CLAIM 73 (Original) A method for making.a superconductor havmg a superconductmg e
onset te"nper ature > 26°K, said method including the steps of:. R

preparing powders of oxygen-containing compounds of a rare earth or rare earth-like =~ . © -
slament, an alkaline earth element, and copper, e

mixing said compounds and firing said mixture to create a mixed copper oxide i
cofmpesition including said alkaline earth element and said rare earth or rare earthike -

Tas

¢l 3mz-,m, ar'd

anngalieg said mixed copper oxide composition at an elevated temperature less than
about 350°C"|n an atmosphere including oxygen to produce a superconducting -
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composition having a mixed copper oxide phase exhibiting a superconducting onset '
temperature greater than 26°K, said superconducting composition having a layer-like
crystalline structure after said annealing step.

CLAIM 74 (Original) The method of claim 73, where the amount of oxygen incorporated
into said composition is adjusted by said annealing step, the amount of oxygen therem
affecting the critical temperature T, of the superconducting composition. '

CLAIM 75 (Original) A method for making a superconductor having a superconducting
onset temperature greater than 26°K, said superconductor being comprised of a rare -
-earth crrare earth-like element (RE), an alkaline earth element (AE), copper (CU) and
oxygen (O) and having the general formula RE-AE-CU-O, said method mcludmg the
steps of combining said rare earth or rare earth-iike element said alkaline earth element
and said copper in the presence of oxygen to produce a mrxed copper oxide mc!udmg
said rare earth or rare earth-like. element and said alkaline earth element therein, and”

heating said mixed copper oxide to produce a superconductor-having a crystalli;ié
layer-like structure and exhibiting a superconducting onset temperature greater than -
26°K the critical transition temperature of said superconductor being dependent on the

amount of said alkaline earth elerhent therein.

CLAIM 76 (Original) The method of claim 75, where said heating step is done inan ~

atmosphere including oxygen.
CLAIM 77 (Previously Presented) A combination, comprising:

a mixed copper oxide composition including an alkaline earth element (AE) and &' rare -
earth or rare earth-like element (RE), said composition having a layer-like crystalline
structure and multi-valent oxidation states, said composition exhibiting a substantially
zero resistance to the flow of electrical current therethrough when cooledtoa
superconducting state at a temperature in excess of 26°K, said mixed copper oiide' o
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having a superconducting onset temperature greater than 26°K, and

electrical means for passing an electrical superconducting current through said
composition when said composition exhibits substantially zero resistance at a
temperature greater than 26°K and less than said onset temperature.

CLAIM 78 (Ongmal) The combination of claim 77, where the ratio (AE,RE): Cuis
substantiaily 1:1.

: (‘LAIM 78 (Original) The combination of claim 77, where the ratio (AE,RE): Cu is

aubstantlally 1:1.

CLAIM 80 (Ongmal) The combination of ¢claim. 77, whereln said crystalline structure is

oerovskrte-llkp

CLAIM 81 (Ongmal) The combination of claim 77, where said mixed copper oxnde
,omposmon has a non-stoichiometric amount of oxygen therein. ’

CLAIM 82 (Previously Presented) A method for making a superconductor having a i
:--:upercondﬁcting onset temperatUre greater than 26°K, said superconductor being o
tomnprised of a rare earth or rare earth-like element (RE), an alkaline earth element (RE),

a transition metal element (TM), and Oxygen (O) and having the general formula =
RE-AE-TM- O. said method including the steps of combining said rare earth or rhre
‘sarth-like efement, said alkaline earth element and said transition metal elementiin the © ©
presence of oxygen to produce a mixed transition metal oxide including said raré eatth or

rare earth-like element and said alkaline earth element therein, and

neating said mixed transition metal oxide to produce superconductor having a cfy‘s‘télline
izyer-iike structure and exhibiting a superconducting onset temperature greater thar
25°K, =aid superconductor having a non-stoichiometric amount of oxygen therein, = =

~—
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CLAIM 83 (Previously Presented) The method of claim 82, where said transition metal is

copper.

CLAIM 84 (Previously Presented) A superconducting combination, comprising:

r()

- A mixed transition metal oxide composition containing a non-stoichiometric amount of

.oxygen therein, a transition metal and at least one additional element, said composmon
having substantially zero resistance to the fiow of electricity therethrough when cooled to
a superconducting state at a temperature greater than 26°K, said mixed transmon metal
cxide has a superconducting onset temperature in eéxcess of 26°K and '

electrical means for passing an electrical superconducting current through said {'
,:wmposntlon when said composition is in said superconducting state at a temperature
dveater thdn 26°K, and less than said superconducting onset temperature. L
CLAIM 85 (Original) The combination of claim 84, where said transition metal is copper.
CLAIM 86 (Previously Presented) An apparatus comprising:

& "ompos'tuon including a transition metal, a rare earth or rare earth-like element, an

sxide having a non-stoichiometric amount of- oxygen therein and exhibiting a
superconducting onset temperature greater than 26°K,

means for maintaining said composition to said superconducting state at a temﬁerature ’

qieatai than 26°K and less than said superconducting onset temperature, and

neans 1or passing an electrical current through said composition while said composmon

inin said cunerconductmg state.
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CLAIM 87 (Currently Amended) The methed apparatus of claim 86, where said fransition
metal is copper.

CLAIM 88 (Currently Amended) A-methedincluding-the steps-of An apparatus

comprising:

fermmg a composmon exhibiting a superconductive state at a temperature in excess of
26°K, : A

& cooler for cooling said composition to a temperature.in excess of 26°K at which ™
temperature said composition exhibits said superconductive state, and "

a current source for passing an electrical current through said composition while said
composition is in said superconductive state. e

CLAIM 89 {Currently Amended) The method apparatus of claim 88, where said
compnsition is comprised of a metal oxide. e

t1-AIM 90 (Currently Amended) The me*-a*_QQaratus of claim 88, where said CompOSltlon
is.comprised of a transition metal oxide. - - - s

CLAIM 91 (Previously Presented) A combination, comprising:
a c_:émposition exhibiting the onset of a DC substantially zero resistance state at an onset

femperature in excess of 30°K, and

means for passing an electrical current through said composition while it is in said -

U .

substantiatly zero resistance state..

G LA'M 2&2 .’DrF\nously Presented) The combination of claim 91, where said composmon ig”

a copper oxide.
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CLAIM 93 (Previously Presented) An apparatus, comprising:;

a mixed copper oxide material exhibiting an onset of superconductivity at an onset
temperature greater than 26°K and

means for producing an electrical current through said copper oxide material whlle itis in
a superconducting state at a temperature in excess of 26°K. '

CLAIM 94 (Previously Presented) The apparatus of claim 93, where said copper ox:de ‘
material exhibits a layer-like crystalline structure.

CiLAIM 95 {Previously Presented) The apparatus of claim 93, where said copper oxnde

material axhibits a mixed valence state.

2LAIM 96 (Previously Presented) A superconductive apparatus for causing
electric-current flow in a superconductive state.at a temperature in excess of 26°K,

comprising:

{a) a superconductor element made of a superconductive composition, the
superconductive composition comprising a copper-oxide compo-und having a layer-type
rerovskite-like crystal structure, the composition having a superconductor transntlon |
temperature T of greater than 26°K;

{v) means for maintaining the superconductor element at a temperature above 26°K'and -

‘balow the superconductor transition temperature T, of the superconductive composition;
and ' ' - a

r& for causing an electric current to flow in the superconductor element.’

s,_-
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CLAIM 97 (Previously Presented) The superconductive apparatus according to claim 96
in which the copper-oxide compound of the superconductive composition includes at
least one rare-earth or rare-earth-like element and at least one alkaline-earth element.

CLAIM 98 (Previously Presented) The superconductave apparatus according to claim 97
in which the rare-earth or rare-earth-like element is lanthanum. » b

CLAIM 98 (Previously Presented) The superconductive apparatus according to claim 97
in which the alkaline-earth element is barium.

CLAIM 100 (Previously Presented) The superconductive apparatus according to claim 96~
in which the copper-oxide compound of the superconductive composition mcludes mixed
valent capper ions. ' ]

CLAIM 101 (Previously Presented) The superconductive apparatus according to clalm e
100 in which the copper-oxide compound includes at least one element in a

nonstoichiometric atomic proportion.

CLAIM 1102 (Previously Presented) The superconductive apparatus according to-claim
- 01 in which oxygen is present in the copper-oxide compound in a nonstoichioriétric

#lomic proportion. -

CLAIM 103 (Prewously Presented) A superconductlve apparatus for conductmg an -

alectric current essentially without resistive losses, comprising:

{a} &1t superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound having
a layer-type perovskite-like crystal structure, the copper-oxide compound including at
isast one rare-earth or rare-earth-like element and at least one alkaline-earth element, the
7»:?-oh1position having a superconductive/resistive transition defining a S
superconductive/resistive-transition temperature range between an upper limit defined by

(W e e tal s —
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a transition-onset temperature T, and a lower limit defi ned by an
effectively-zero-bulk-resistivity intercept temperature T .,, the transition-onset

temperature T being greater than 26°K:

(b) means for maintaining the superconductor element at a temperature below the
effectively-zero-bulk-resistivity intercept temperature T -, of the superconductive

composition; and
(¢) means for causing an electric current to flow in the superconductor element.

CLAIM 104 (Previously Presented) The superconductive: apparatus according to clanm |
103 in which the rare-earth or-rare-earth-like element is Ianthanum ' )

-,LAIM 105 (Previously Presented) The superconductive apparatus accordlng to clalm '
103 in which the alkaline-earth element is barium, L

CLAIM 106 (Previously Presented) The superconductive apparatus according to claim
103 in which the copper-oxide compound of the superconductnve composmon mcludes

mixed valnnt copper ions.

C1LAIM-107 (Previously Presented) The superconductive apparatus according to clanm
108 in which the copper-oxude compound mc!udes at least one element in a '

nrenstoichiometric atomic proportion.

CLAIM 108 (Previously Presented) The superconductive apparatus accordmg to cla:m
107 In which oxygen is present in the copper-oxide compound in a nonsto:chlometrnc

atomic proportion.

CLAIN 109 (Currently Amended) A superconductive apparatus comprising a composmon '
‘ havma & transition temperature greater than 26°K, the compaosition including a rare earth '
or alkalme earth element, a transition metal element capable of exhibiting multivalent -
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states and oxygen, including at least one phase that exhibits superconductivity at’
temperature in excess of 26°K, means for maintaining said composition at said
temperature to exhibit said superconductivity and means for passing an electrical
superconducting current through said composition while exhibiting said
superconductivity.

CLAIM 110 (Previously Presented) The combination of claim 15, where said additional

elernent is rare earth or alkaline earth element.

CLAIM 111 (Previously Presented) A device comprising a superconducting transition
rnetai oxide having a superconductive onset temperature greater than 26°K |, said-
superconducting transition metal oxide being at a temperature less than said
superconducting onset temperature and having a supéréonducting cuArrent flowing - -

therein.

GLAIM 112 (Previously Presented) A device comprising a superconducting copper oxide ©-
having a superconductive onset temperature greater than 26°K, said superconducting -
zio‘pper oxide being at a temperature less than said-superconducting onset temperature

; and having a superconducting current flowing therein. -

CLAIM 113 (Previously Presented) A device compiising a superconducting oxide - °
composiion having a superconductive 6nset temperature greater than 26°K, said® -~ %
superconducting copper oxide being at a temperature less than said superconducting -
enset temperature and having a superconducting cufrent flowing therein, 'said S
composition comprising at least one each of rare earth, an alkaline earth, and copper. - -

CLAIWi 114 (Previously Presented) A device comprising a superconducting oxide
compaosition having a superconductive onset temperature greater than 26°K |, said
supercoinducting copper oxide being at a temperature less than said superconducting’ "
Q.n;"’se}t temperature and having a superconducting current flowing therein, said
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composition comprising at least one each of a group IIIB element, an alkaline earth, and

copper.

CLAIM 115 (Previously Presented) A device comprising a transition metai oxide having a
T, greater than 26°K carrying a superconducting current said transition metal oxide is
maintained at a temperature less than said T.. o

' CLAIM 118 (Previously Presented) An apparatus comprising a transition metal oxide
havmg a T, greater than 26°K carrying a superconducting current said transition metal
. oxide is maintained at a temperature less than said Te.

ZLAIM 1 17 (Previously Presented) A structure comprising a transition metal oxide hav;ng
s T. greater than 26°K carrying a suoerconductlng current.

CLAIM 118 {Currently Amended) An irvention apparatus comprising a transition metal + -
~ oxide having a T greater than 26°K carrying a superconducting current. - -
- CLAIM 119 (Previously Presented) A device comprising a copper oxide having a T¢
yreater than 26°K carrying a superconducting current said copper oxide is maintained at a -

ismperature less than said Te.
CLAIM 120 (Previously Presented) An apparatus compiising a copper oxide having-a T#*
greater than 26°K carrying a superconducting current said copper oxide is maintained at a -

tempﬂwture iess than said T..

CLAIR +21 ¢ Previously Presented) A device comprising a copper oxide having a T
greates than 26°K carrying a supercenducting current. -

f‘LA‘“ 1722 1 iCurrently Amended) An invention apparatus comprising a copper oxide' *

having: T{ o'rnater than 26°K carrying a superconducting current. I
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CLAIM 123 (Previously Presented) A superconductive apparatus comprising:

a composition of the formula Ba,La,sCusOy wherein x is from about 0.75 to about 1 and
¥ is the oxygen deficiency resulting from annealing said composition at temperatures from
about 540°C to about 950°C and for times of about 15 minutes to about 12 hours, said
composition having a metal oxide phase which exhibits a superconducting state- at a
critical temperature in excess of 26°K;

a means for maintaining the témberatufe' of said composition at a temperature léss than
said critical temperature to induce said superconducting state in said metal oxide phase

and

@'means for passing an electrical current through said composition while said métal oxide
phase is in said superconducting state. :

CLAIM 124 (Previously Presented) A device comprising a composition of matter having a+
T greater than 26°K carrying a superconducting current, said composition comprising at &
'east one each of a HIB element, an alkaline earth, and copper oxide said device’is’ '
maintained at a temperature iess than said T, .

CLAIM 125 (Previously Presented) An apparatus comprising a composition of matter
having a T, greater than 26°K carrying a superconducting current, said composition”
comprising at least one each of a rare earth, an alkaline earth, and copper oxide:" -

C?-LAIM 126 (Previously Presented) A device comprising a composition of matter'haVing a
T greater than 26°K canmying a superconducting current; said composition comprlsmq at
least one each of a rare earth, and copper oxide. o

- CLAIM 127 {Previously Presented) A device comprising a composition of matter havirg a
Te gresier than 26°K carrying a superconducting current, said composition compnsmg at
least one each of a [lIB element, and copper oxide. e
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CL.AIM 128 (Previously Presented) A transition metal oxide device comprlsmg aT,>26°K
and carrying a superconducting current.

CLAIM 128 (Previously Presented) A copper oxide device comprising a Te >26°K and

carrying a superconducting current.

CLAIM 130 (Previously Presented) A superconductive apparatus comprising a
composition having a transition temperature greater than 26°K, the composition inciuding
& rare-earth or Group 11l B element, a transition metal element capable of exhibiting
multivalent states and oxygen, including at least one phase that exhibits
superconductivity at temperature in excess of 26°K, a means for mainfaining said

-composition at said temperature to exhibit said superconductivity and means for passing
an electrical superconducting current through said composition which exhibiting.said . .

superconductivity.

CLAIM 131 (Previously Presented) The combination of claim 15, where said additional

zlement is a rare earth or Group |l B element.

CLAIM 132 (Previously Presented) The combination of claim 12, where said composition

-includes a substantially perovskite superconducting phase.

CLAIM 133 (Previously Presented) The superconducting apparatus of claim 27, where
said substituted Cu-oxide includes a rare earth or Group |l B element. '

SLAIM 134 (Previously Presented) The combination of claim 71, where said mixed-
copper oxide further includes a rare earth or Group lil B element.
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CLAIM 135 (Previously Presented) A combination, comprising:

a mixed copper oxide composition including an alkaline earth element (AE)
and a rare earth or Group lil B element (RE), said composition having a
substantially layered crystailine structure and multi-valent oxidation states,
said composition exhibiting a substantially zero resistance to the flow of
electrical current therethrough when in a superconducting state at a

* temperature in excess of 26°K, said mixed'copper oxide having a
superconducting onset temperature greater than 26°K and,

electrical means for passing an electrical superconducting current through
said composition when said composition exhibits substantiaily zero
* resistance at a temperature greater than 26°K and less than said onset

femperature.

(‘L/-\IM 136 (Previously Presented) The combination of claim 77, where said crystalllne
structure is substantially perovskite. el

GLAIM 137 {Previcusly Presented) An apparatus comprising:

& composition including a transition metal, a rare earth or Group Il B element, arialkaline

#arth element, and oxygen, where said composition is a mixed transition metal oxide

ol
4.1

ST

- having a nan-stoichimetric.amount of-oxygen therein and exhibiting a superconducting” -

\'_ )

gtate at a temperature greater than 26°K,

~wagans for maintaining said composition in said superconducting state at a temperature
greater than 26°K, and less than said superconducting onset temperature, and - '

means for passing an electrical current through said composition while said composmon

i in said superconducting state.
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CLAIM 138 (Prewously Presented) The apparatus of claim 93, where said copper oxide
material exhibits a substantially layered crystalline structure.

CLAIM 139 (Previously Presented) A superconductive apparatus for causing
electric-current flow in a superconductive state at a temperature in excess of 26°K, -

cemprising:

(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide.
compound having a substantially layered perovskite crystal structure, the

. compoasition having a superconductor transition temperature T, of greater
than 26°K;

{b) means for maintaining the superconductor element at a temperature
above 26°K and below the superconductor transition temperature T, of the

superconductive composition; and

(¢) means for causing an electric current to flow in the superconductor

‘element,

CLAIM 140 (Previously Presented) A superconductive apparatus for (..onductmg an .

electric current essentially without resistive losseq, comprising: R SN

(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide
sampound having a substantially layered perovskite crystal structure, the
copper-oxide compound including at least one rare-earth or Group Iil B
elernent and at least one alkaline-earth element, the composition having a
superconductive/resistive transition defining a
stiperconductive/resistive-transition temperature range between an upper
firnit defined by a transition-onset temperature T, and a lower limit defined
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by an effectively-zero-bulk-resistivity intercept temperature Ti-o, the
transition-onset temperature T, being greater than 26°K;

(b) means for maintaining the superconductor element at a temperature
beiow the effectively-zero-bulk- resistivity intercept temperature Te, of the

superconductive composition; and

(c) means for causing an electric current to flow in the superconductor

element.

CLAIM 141 (Previously Presented) An apparatus comprising a transition metal oxide -
having a phase therein which exhibits a superconducting state at a critical temperature in’

excess of 26°K,

2 feniperature controller maintaining the temperature of said material at a temperature <
less than said critical temperature to preduce said superconducting state in said phase, < -

and

a current source passing an electrical supercurrent through said transition metal oxide == - -

whil2 it is in said superconducting state.

CLAIM 142 (Previously Presented) The apparatus of ciaim 141, where said transition %%
metal oxide is comprised of a transition metal capable of exhibiting multivalent states. -

CLAIM. 143 (Previously Presented) The apparatus of ¢laim 141, where said transition *

meial cxirje is comprised of a Cu oxide.
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CLAIM 144 (Previously Presented) An apparatus comprising:

a composition including a transition metal, a rare earth or rare earth-like
element, an alkaline earth element, and oxygen, where said composition is
a mixed transition metal oxide having a non-stoichiometric amount of
oxygen therein and exhibiting a superconducting state at a temperature
greater than 26°K,

a temperature controller-maintaining said composition in said
superconducting state at a temperature greater than 26°K, and

'8 current source passing an electrical current through said composition -

while said compasition is in said superconducting state.

" LAIM 145 (Currently Amended) The methed apparatus of claim 144, where sald <.

trangition metal is copper.
JLAIM 146 (Previousiy Presented) An apparatus:
a composition exhibiting a superconductive state at a temperature in excess of 26°K,

2 iemperature controller maintaining said composition at a temperature in excess of 26°K -
at which temperature said compaosition exhibits said superconductive state, and. .. .

% surrent source passing an electrical current through said composition while said. -

semposition is in said superconductive state.

CLAIM '!47 (Previously Presented) The apparatus of claim 146, where said composition ==

is comprised of a metal oxide.
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CLAIM 148 (Previously Presented) The apparatus of claim 146, where said composition

is comprised of a transiticn metal oxide.

CULAIM 148 (Previously Presented) A superconductive apparatus for causing electric
current flow in a superconductive state at a temperature in excess of 26°K, comprising:

{a) a superconductor element made of a superconductive compasition, the
superconductive composition consisting essentially of a copper-oxide.

- compound having a layer-type perovskite-like crystal structure, the
composition having a 'supe‘rconductor transition temperature T, of greater .
than 26°K,;

(b)‘ a temperature controller maintaining the superconductor element at a
‘temperature above 26°K and below the superconductor transition
termperature T of the superconductive composition; and

ic) causing an electric current to flow in the superconductor element.

CLAIM 150 (Previously Presented) The suparconductive apparatus according to claim -
149 in which the copper-oxide compound of the superconductive composition inciudes at
i=ast one rare-earth or rare-earth-like element and at least one alkaline-earth element.

CLAIM 151 (Previously Presented) The superconductive apparatus according to claim -
450 in which the rare-earth or rare-earth-like element is lanthanum. B

CLAIM 152 (Previously Presented) The superconductive apparatus according to claim -

150 in which the alkaline-earth element is barium.

CLAIM 153 (Previously Presented) The superconductive apparatus according to claim
149 in which the copper-oxide compound of the superconductive compeosition includes

mixed valent copper ions.
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CLAIM 154 (Previously Presented) The superconductive apparatus according to claim
153 in which the copper-oxide compound includes at least one elementin a

nonstoichiometric atomic proportion.
CLAIM 155 (Previously Presented) The superconductive apparatus according to claim -

154 in which oxygen is present in the copper-oxide compound in a nonstoichiometric

atomic proportion.

CLAIM 1586 (Previously Presented) A superconductive apparatus for conducting an

electric current essentially without resistive losses, comprising: BN

{a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide
rompound having a layer-type perovskite-like crystal structure, the .
sopper-oxide compound including at least one rare-sarth or rare-earth-like -
alement and at [east one alkaline-earth efement, the composition having a
;:l-:upei‘son'ductivelresistive-trahsitidn defining' a
superconductive/resistive-transition iemperéture range between an upper
-~ {imit defined by a transition-onset temperatare T, and a lower limit defined e
hy an effectively-zero-bulk-resistivity intercept temperature Ty<o, the ’ e

" transition-onset temperature T, béing greater than 26°K;

{4} a temperature controller maintaining the superconductor element at a
samiperature below the affectively-zero-bulk- resistivity intercept
temperature Ty=¢ of the superconductive composition; and

{c) a current source causing an electric current to flow in the superconductor

eiement.
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CLAIM 157 (Previously Presented) The superconductive apparatus according to claim
156 in which the rare-earth or rare-earth-like element is lanthanum.

CLAIM 158 (Previously Presented) The superconductive apparatus according to claim
166 in which the alkaline-earth element is barium.

CLAIM 158 (Previously Presented) The superconductive apparatus according to claim
156.in which.the copper-oxide compound of the superconductive compaesition includes
mixed valent copper ions. '

- CLAIM 160 (Previously Presented) The superconductive apparatus according to claim
159 in which the copper-oxide compound includes at least one elementin a
nonstoichiometric atomic proportion.

CLAIM 161 (Previously Presented) The superconductive apparatus according to.claim
160 in which oxygen is present in the copper-oxide compound in a nonstoichiometric .

atomic proportion.

CLAIM 162 (Previously Presented) An-apparatus including copper oxide having a phase”

iherein which exhibits a superconducting state at a critical temperature in excess of 26°K;

a temperature controller maintaining the temperature of said material at a temperature -,
less than said critical temperature to produce said superconducting state in said phase;

2 cilrrent source passing an electrical supercurrent through said copper oxide while it is in -

aaid superconducting state;

said copper oxide includes at least one element selected from the group consisting of a
Group Il A element, a rare earth element and a Group Il B element.
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CLAIM 163 (Previously Presented) An apparatus comprising:

a.composition including copper, oxygen and any element selected from the group
consisting of a Group |l A element, a rare earth element and a Group Ill B element, where
said composition is a mixed copper oxide having a non-stoichiometric amount of oxygen. .

therein and exhibiting a superconducting state at a temperature greater than 26°K,

a temperature controller maintaining said composition in said superconducting state at a
temperature greater than 26°K; and

a current source passing an electrical current through said composition while said
- composition is in said superconducting state. ‘

CLAIM 164 (Previously Presented) An apparatus comprising:
a compnsition exhibiting a superconductive state at a temperature in excess of 26°K; . . 1<

a temperature controller maintaining said composition at a temperature in excess of 26°K

ot ‘mhich temperature said composition exhibits said superconductive state;

a rurrent source passing an electrical current through said composition while said- .- - ...

compusition is in said superconductive state; and . ' &

s3id composition including a copper oxide and an element selected from the group - . -
vco'n:éi'ssting of Group Il A element, a rare earth element and a Group Ill B element.
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CLAIM 165 (Previously Presented) An apparatus for causing electric-current flow in a
superconductive state at a temperature in excess of 26°K, comprising:

(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essehtially of a copper-oxide
compound having a layer-type perovskite-like crystal structure, the
composition having a superconductive transition temperature T, of greater
than 26°K, said superconductive composition includes at least one element .
selected from the group consisting of a Group |i A element, a rare earth

element; and a Group Il B element;

(b) a temperature controller maintaining the superconductor element at a
temperature above 26°K and below the superconductor transition
“emperature T, of the superconductive composition; and

{¢) a current source causing an electric current to flow in the superconductor

zlement.

CLAIM 166 (Previously Presented) An appaiatus for conducting an electric current -

2ssentially without resistive losses, comprising: _ O

{a) a superconductor element made of a superconductive compaosition, the
superconductive composition consisting essentially of a copper-oxide
sompound having a layer-type perovskite-like crystal structure, the
copper-oxide compound including at least one element salected from the
group consisting of a Group Il A element, a rare earth element and a Group
Il B element, the composition having a superconductive/resistive transition
«lefining a superconductive/resistive-transition temperature range between
an upper limit defined by a transition-onset temperature T, and a lower limit
defined by an effectively-zero-bulk-resistivity intercept temperature Ty,

the transition-onset temperature T; being greater than 26°K;
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(b) a temperature controller maintaining the superconductor element at a
ternperature below the effectively-zero-bulk- resistivity intercept
temperature Ty-, of the supercoriductive composition; and

{c) a current source causing an electric current to flow in the superconductor

glement.
CLAIM 167 (Previously Presented) An apparatus comprising:

a copper oxide having a phase therein which exhibits a superconducting state at a-critical

temperature in excess of 26°K; -

a temperature controller maintaining the temperature of said material at a temperature -
fess thar said critical temperature to produce said superconducting state in said phase; - - -

a surrent source passing an electrical supercurrent through said copper oxide while itisin ..

- said superconducting state;

said copper oxide includes an element selected from the group consisting of a Group Il A .
zlement and at least one element selected from the group consisting of a rare earth

element and a Group il B element. - ©
2:LAIM 168 (Previously Presented) An apparatus comprising:

a composition including copper, oxygen and an element selected from the group -
‘consisting of at least one Group |l A element and at least one element selected from.the
group ronsisting of a rare earth element and a Group 11l B element, where said -
;é-ﬁ':p()sition is a mixed copper oxide having a non-stoichiometric amount of oxygen

thereir and exhibiﬁng a superconducting state at a temperature greater than 26°K;- . - -, |
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a temperature controller maintaining said composition in said superconducting state at a

temperature greater than 26°K; and

a current source passing an electrical current through said composition while said
composition is in said superconducting state.

CLAIM 169 (Previously Presented) An apparatus comprising:
a composition exhibiting a superconductive state at a temperature in excess of 26°K;

a teimperature controller maintaining said composition at a temperature in excess of 26°K

at which temperature said composition exhibits said superconductive state;

2 current source_passing an electrical current through said composition while said -
somposition is in said superconductive state; and

- gaid cornposition including a copper oxide and at least one element selected from the -
group censisting of Group Il A and at least one element selected from the group
sonsisting of a rare earth element and a Group )1 B element.

CLAIM 170 (Previously Presented) A superconductive apparatus for causing
clactric-current flow in a superconductive state at a temperature in excess of 26°K, = . %

e
>

comprising:

{a) a superconductor element made of a supercunductive composition, the
superconductive composition consisting essentially of a copper-oxide
compound having a layer-type perovskite-like crystal structure, the
composition having a superconductive transition temperature T, of greater
than 26°K, said superconductive composition includes at least one element

seiected from the group consisting of a Group |l A element and at least one

2arial MAa NR/A7Q R1N0 Pane R Af R7 Nnrket NN YOIQR7N74R7

PAGE 37145 * RCVD AT 4201812063 3:00:26 PM [Eastern Standard Time) * SVR:USPTO-EFXRF-1124 * DNIS:2731319 * CSID:914 1454073 * DURATION (mm-ss):11-20--



DEC 18 ’@3 15:14 FR 00-IBM YORKTOWN 914 945 4873 TO 915712731319 P.38

element selected from the group consisting of a rare earth element and a
Group II-B element, .

(b) a temperature controller maintaining the superconductor element at a
temperature above 26°K and below the superconductor transition

temperature T, of the superconductive composition; and

{c) a current source causing an electric current o flow in the superconductor
element.

CLAIM 171 (Previously Presented) A superconductive apparatus for conducting an
electric current essentially without resistive losses, comprising:

(a) a superéonductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide

compound having a layer-type perovskite-like crystal structure, the

_copper-oxide compound including at least one element selected from the

group consisting of a Group I A element and at least one element selected

srom the group consisting of a rare earth element.and a Group |1l B element.
the composition having a superconductive/resistive transition defining a

suparconductive-resistive-transition temperature range between an upper S

limit defined by a transition-onset temperature T. and a lower limit defined e
by an effectively-zero-bulk-resistivity intercept temperature Ty, the
transition-onset temperature T, being greater than 26°K;

{r:} a temperature controller maintaining the superconductor element at a
temperature below the effectively-zero-bulk- resistivity intercept
temperature T,=o of the superconductive composition; and _ -

) a current source causing an electric current to flow in the superconductor

element.
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CLAIM 172 (Previously Presented) An apparatus comprising:

a transition metal oxide having a phase therein which exhibits a superconducting state at
a critical temperature in excess of 26°K;

a temperature controller maintaining the temperature of said material at a temperature
less than said critical temperature to produce said superconducting state in said phase;

a current source passing an electrical supercurrent through said copper oxide while it is in

said superconducting state;

said transitional metal oxide inciudes at least one element selected from the group
consiéiihg of a Group il A element and at least one element selected from the group -
consisting of a rare earth element and a Group Ill B element.

CIAIM 173 (Previously Presented) An apparatus comprising:

& composition including a transition metal, oxygen and an element selected from the
group consisting of a Group Il A element and at least one element seiected from the group
“consisting of a rare earth element and a Group Il B element, where said composition is a- -
mixed transitional metal uxide formed from said transition metal and said oxygen, said-f%._f.,i .
mixed transition metal oxide having a nan-stoichiometric amount of oxygen therein and -

exhibiting a superconducting state at a temperature greater than 26°K;

= temperatuie controller maintaining said composition in said superconducting state at-a -

temperature greater than 26°K; and

a current source passing an electrical current through said composition while said .. -

composilicn is in said superconducting state.

Coarvial Alse. NOTA7O 04N Dana 7 ~f R7 NArkat NlA YOYQR7.074R7

FAGE 945 *RCVD AT 1211512003 3:00:26 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/24 * DNIS:2731319* CSID:914 945 4073 * DURATION (mm-ss):11-20



DEC 18 @3 15:14 FR 00-1BM YORKTOWN 914 94S 4973 TO 915712731318 P.48

CLAIM 174 (Previously Presented) An apparatus:

forming a composition exhibiting a superconductive state at a temperature in excess of .
26°K;

a temperature controller maintaining said composition at a temperature in excess of 26°K
&t which temperature said composition exhibits said superconductive state;

a current source passing an electrical current through said composition while said

cornposition is in said superconductive state; and

said composition including a transitional metal oxide and at least one element selected -+ -

from the group consisting of Group Il A element and at least one element selected from -

“he group consisting of a rare earth element and a Group !l B element.

CLAIM 175 (Previously Presented) A superconductive apparatus for causing
glectric-current flow in a superconductive state at a temperature in excess of 262K,
comprising: . e

{a) a superconductor element made of a superconductlve composmon the s

A}

supersonductive composition consisting essentially of a transition metal oxide compound

naving a fayer-type perovskite-like crystal structure, the composition havinga ... 4
'shperconductive transition temperature T, of greater than 26°K, said superconductive:;
compmition includes an element selected from the group consisting of a Group-H A -
=‘r sment and at least one element selected from the group consisting of a rare earth .

<limant and a Group I B element; RICTRE

fh‘ G temperature controller maintaining the superconductor element at a temperature -
’1b0vc 26°K and below the superconductor transition T, of the superconductive

CQ!:’{}.&-,‘J;altI()n_, and
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(c) a current source causing an electric current to flow in the superconductor element.

CLAIM 176 (Previously Presented) A superconductive apparatus for conducting an

electric current essentially without resistive losses, comprising:

@) a supercdnductor element made of a superconductive composition, the
superconductive composition consisting essentially of a transition metal-oxide compound
having a layer-type perovskite-like crystal structure, the transition metal-oxide compcund

including at ieast one element selected from the group consisting of a Group Il A element -

and at least one element selected from the group corisisting of a rare earth element and.a
Group I B element, the composition having a superconductive/resistive transition
 defining a' superconductive/resistive-transition temperature range between an upper limit- .
" defined by a transition-onset temperature T.and a lower limit defined by an
effectively-zero-bulk-resistivity intercept temperature Tp-0, the transition-onset
temperature T, being greater than 26°K;

{5} a temperature controller maintaining the superconductor element at a temperature -
selow the effectively-zero-bulk- resistivity intercept temperature Tp-y of the
supercnductive composition; and o e

() & current source causing an electric current to flow in the superconductor element..

CLAIM 177 {Previously Presented) An apparatus comprising:

'a"z;i)p-:;'.ser oxide having a phase therein which exhibits a superconducting state at a critical

samperaiure in excess of 26°K;

g tetnperature controller maintaining the temperature of said material at a temperatyre,
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a current source passing an electrical supercurrent through said copper oxide while it is in

said superconducting state;

said copper oxide includes at Ieast one Group Il A element, and_at least one element
selected from the group consisting of a rare earth element and a Group Il B element.

CLAIM 78 (Previously Presented) An apparatus comprising:
. .@ composition including copper, oxygen , a Group Il A element and at least one element
.selected from the group consisting of a rare earth element and a Group |l B element,
where said composition is a mixed copper oxide having a non-stoichiometric arnount of
oxygen therein and exhibiting a superconducting state at a temperature greater than

- .
'46°K1 - . »' 4

a temperature controller maintaining said composition in said superconducting stateat a.
‘emperature greater than 26°K; and e g

i current source passing an electrical current through said composition while said
composition is in said superconducting state. s .

CLAM 179-(Previously Presented) A structure comprising:
a composition exhibiting a superconductive state at-a temperature in excess of 26°K;

a temperature controller maintaining said composition at a temperature in excess of 26°K
»t which temperature said composition exhibits said superconductive state;

acurrent.source passing an electrical current through said composition while said =~

composition is in said superconductive state; and
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said composition including a copper oxide, a Group IF'A element, at least one element
selected from the group consisting of a rare earth element and a Group lil B element.

CLAIM 180 (Previously Presented) A superconductive apparatus for causing _
electric-current flow in.a superconductive state at a température in excess of 26°K,

comprising:

{a) a superconductor element made of a superconductive compaosition, the
superconductii)e composition consisting essentially of a copper-oxide compound having
@ layer-type perovskite-like crystal structure, the composition having a superconductive
" iransition temperature T, of greater than 26°K, said superconductive composition |
includes a Group Il A eleinent, and at least one element selected from the group -

consisting of a rare earth element and a Group Hi B element;

‘b) a temperature controller maintaining the superconductor element at a temperature ...
above 26°K and below the superconductor transition temperature T of the |
superconductuve composition; and

NV

{2 a clirrent source causing an electric wurrent to flow in the superconductor element.

i AIM 181 (Previously Presented) A superconductive apparatus for conducting an

eleckic current essentially without resistive iosses, comprising: C e

CIE superconductor element made of a superconductive composition, the
superconductive composmon consisting essentially of a copper-oxide compound havmg
2 iayer-typ= perovskite-like crystal structure, the copper-oxide compound including Group .
It A element, and at least one element selected from the group consisting of a rare earth -
ele_mgnt and a Group Il B element, the cbmposition having a superconductive-resistive
transition defining a superconductive/resistive-transition temperature range between an.
upper limif ;ﬁieﬁned by a transition-onset temperature T, and a lower limit defined by an
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effectively-zero-bulk-resistivity intercept temperature Tp=0, the transition-onset-

semperature T being greater than 26°K;

{b) a temperature controlier maintaining the superconductor element at a temperature
‘below the effectively-zero-bulk-resistivity intercept temperature Tp=o of the

superconductive composition; and
{c) a current source causing an electric current to flow in the superconductor element.

CLAIM 182 (Previously. Presented) An apparafus c_’omp_risihg ‘a composition hav__in_g..é.
transition temperature greater than 26°K, the composition including a rare earth-or | ‘
alkalirie earth element, a transition metal element capable of exhibiting multiva!ent states .
and oxygen, including atleastone phase that exhibits superconductivity at temperature in |
sxeess of 26°K, a temperature controller maintaining said composition at said
iamperature to exhibit said superconductivity and a current source: passing an electncal .
superconducting current through said composition; with said phrase exhibiting sald

superconductivity.

TLAIM 183 (Previously Presented) An apparatus cumprising a superconducting'trar)sitior_} .-

metal oxide having a superconductive onset temperature greater than 26°K,a
‘eperature controller maintaining said superconducting transition metal oxide at a
temicerature iess than said superconducting onset temperature and a current source- e
ﬂawmg a supercqnductlng current therein. '

CLAMWN 184 (Previously Presente'd) An apparatus comptising a superconducting copper .
avids having a superconductive onset temperature greater than 26°K, a temperature
comroller mamtammg said superconducting copper oxide at a temperature less than Sald

© supsrconducting onset temperature and a current source flowing a superconductmg

current in said superconducting oxide.
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CLAIM 185 (Previously Presented) An apparatus comprising a superconducting oxide
composition having a superconductive onset temperature greater than 26°K, a
temperature controller maintaining said superconducting copper oxide at a temperature
. less than said superconducting-onset temperature and a current source filowing a
superconducting current therein, said composition comprising at least one each of rare

earth, an alkaline earth, and copper.

CLAIM 186 (Previously Presented) An apparatus comprising a superconducting oxide
composition having a superconductive onset temperature greater than 26°K, a
temperature controller maintaining said superconducting copper oxide at a temperature
iess than said superconducting onset temperature and a current source ftoWing a
superconducting electrical current therein, said composition co‘mprising' at least one each
-of a Group !l B element, an alkaline earth, and copper.

Ci.,AIM 187 (Previously Presented) Aniapparatu's comprising a superconducting electrical. - .
current in a transition metal oxide havmg aTe greater than 26°K and marntammg said '

sransition metal oxide at a temperature less than said Te. =

CLAIM 188 (Previously Presented) An apparatus c.ompnsrng a current source flowing a
.,upen,onductrng currentin a eopper ::xrde having a Tc greater than 26°K and a .
temperature controiler maintaining said copper oxrde at a temperature less than sald Tc

CLAIM 189 (Currently Amended) An apparatus comprising the-steps-of:

z ccmposition of the formula Ba,La,.s, Cu50Y, wherein x is from about 0.75 to about 1 and
vie 'he oxygen deficiency resulting from annealing said composrtron at temperatures from .
shoul 540°C to about 950°C and for times of about 15 minutes to about 12 hours sald |
'composrtron having a metal oxide phase which exhibits a superconducting state.at a.
: t-rf.W. *emperature in excess of 26°K; : _ .
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a temperature controller maintaining the temperature of said composition ata
temperature less than said critical temperature to induce said superconducting state in
said metal oxide phase; and ’

a current source passing an electrical current through said composition while said metal

oxide phase is in said superconducting state.

CLAIM 190 (Previously Presented) An apparatus comprising a current source flowing .a
superconduc,tmg electrical current in a composition of matter having a T. greater than
#8°K, said composition comprising at least one each of a Group Il B element, an alkaline
eadh, and copper oxide and a temperature controller maintaining said composition of

rnatter at a temperature less than Te.

SLAIM 191 (Previously Presented) An apparatus comprising a current source flowing a.

supercenducting electrical current in a composition of matter having a T, greater than
L6°K, said composmon comprising at least one each of a rare earth, alkaline earth and .

fonper oxide and a temperature controller 'nanntalnmg said composmon of matter at a

temper ‘ature less than said Te.

iZLAIM 192 {Previously Presented) An appafatus comprising a current source flowing a
’ ~.Jperﬁonduct|ng electrical current in a composition of matter havmg a T, greater than .
25740, said composition comprising at least one each of a rare earth and copper ox;de | “<:u
and a temperature controller maintaining said composition of matterat a temperaf;ure_les.s
shan said Te. g
LA 193 {Previously Presented) An apparatus comprising a current source flowing a.
superconducting electrical current in a composition of matter having a T greater than, .
_,_~; zarrying, said composition comprising at least one each of a Group lil B element,
jié-‘sn_c'.i"’czonpper'oxi,de and a temperature controller maintaining said composition of matter at .

2 ismiperalure less than said T..
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CLAIM 194 (Previously Presented) An apparatus comprising a current source flowing a
supeiconducting electrical current in a transition metal oxide comprising a T>26°Kand a
temperature controller maintaining said transition metal oxide at a temperature less than
said Te.

CLAIM 195 (Previously Presented) An apparatus comprising a current source flowing a
_.,uperconductmg electrical current in a copper oxide composition of matter comprising a
T>26°K and a temperature controller maintaining said copper oxide composition of .
matter at a temperature less than said Te.

CLAIM 196 (Previously Presented) An apparatus comprising:

composmon including a transition metal, a Group B eiement an alkaline earth
-slement, and oxygen, where said composition is a mixed transition metal oxide havmg a
~on-stoichiometric amount of oxygen therein and exhibiting a superconducting s state ata

“semperature greater than 26°K,

a temperature controller maintaining said composition in said superconducting state at a

i

‘amperature greater than 26°K, and

& current scurce passing an electrical current through said composition while said

cempogition is in said superconducting state.

CLAIM 7 97 {Previously Presented) The apparatus of claim 196, where said transition

melai s .copper.

CrAIM 188 (Prewously Presented) A superconductive apparatus for causing electrlc .
currant low in a superconductive state at a temperature in excess of 26°K, compnsmg

a)4 su -..n.onductor element made of a superconductive com osition, the
up P

superconductwe composition consisting essentially of a copper-oxide compound havmg
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a substantially layered perovskite crystal structure, the composition having a
superconductor transition temperature T¢ of greater than 26°K;

(b) 2 temperature controller maintaining the superconductor element at a temperature
above 26°K and below the superconductor transition temperature T of the

~ suéefconductive composition; and
{c} a current source causing an electric current to flow in the superconductor element.

CLAIV 199 (Préviously Presented) The superconductive apparatus accofding to g[aim
198 in which the copper-oxide compound of the superconductive composition includes at .
ieast one element selected from the group consisting of a rare-earth element, a Group 1]

8 element and an alkaline-earth element.

L AIM 200 {Previously Presentzd) The superconductive apparatus according to.claim cia -

169 in which the rare-earth is lanthanum.

CLAIM 207 {Previously Presented) The superconductive apparatus according to.claim

199 i which the alkaline-earth zlement is harium.

G _AIM 202 (Previously Presented) The superconductive apparatus according to clalm
,38 iy which the copper-oxide compound of the superconductive composition lncludes

mixed valent copper ions.

CiAMM 203 (Previously Presented) The superconductive apparatus according to.clgim o
209 ' which the copper-oxide compound includes at least one elementin a

nonstoichiometric atomic proportion.

HA 'M .:04 (Previously Presented) The superconductive apparatus accordmg to. clarm .
oy whnch oxygen is present in the copper-oxude compound in a nonstmchlometnc

atormc proportion.
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CLAIM 205 (Previously Presented) A supercanductive apparatus for conducting an

electric current essentially without resistive losses, comprising:

(a) a superconductor element made of a superconductive composition, the
euper(,onductlve composition consisting essentially of a copper-oxide
c:ompound having a substantaalty layered perovskite crystal structure, the
'..Opper—OXIde compound lncludlng at least one element selected from the
group consisting of a rare-earth element, a Group |ll B element and an
aikaline-2arth element, the composition having a superconductive/resistive
transition defining a superconductivelresistive-transition temperature range
" between an upper limit defined by a transition-onset temperature T and a
iowet fimit defi ned by an effecnvely-zermbulk—re&stuwty intercept
t mgae.ature T,,-o, the transition-onset temperature T. being greater than
2K .

i) a vemperature controller maintaining the superconductor element at a
aoperature below the effectively-zero-bulk-resistivity intercept
ssmperature Tozo of the superconductive composition; and

) a current source causing an electric current to flow in the superconductor

etement. ,

CLEM 206 (Previously Presented) The superconductwe apparatus according to cialm )

;J:.a 1 which 3aid at least one element is Ianthanum

CLAIM-207 (Previously Presented) The superconductive apparatus accordi'ng to claim

05 iy which the alkaline-earth element is barium.
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CLAIM 208 (Previously Presented) The superconductive apparatus according to claim
205 in which the copper-oxide compdund of the superconductive composition includes

mixed valent copper ions.

CLAIM 209 (Freviously Presented) The superconductive apparatus according to claim
208 in which the copper-oxide compound includes at least one element in a
nonstoichiometric atomic proportion.

" CLAIM 210 (Previously Presented) The superconductive apparatus according to claim
209 in which oxygen is present in the copper-oxide compound in a nonstoichiometric

atorhic‘_proponion.

GLAIM 21 (Prewously Presented) A superconductive apparatus for causing .
alectric-current flow in a superconductive state at a temperature in excess of 76“

somprising:

ta) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper—oxnde
compound having a substantially layered perovskite crystal structure, the
composition having a superconductive-transition temperature T of greater

" than 26°K, said superconductive _composition includes at least one element
selected from the group consisting of a Group il A element, a rare earth
element; and a Group il B element;

(b) a temperature controller maintaining the superconductor element at a
semperature above 26°K and below the superconductor transition

temperature T.of the superconductive composition; and

() 4 current source causing an electric current to flow in the superconductor

sleiment.
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CLAIM 212 (Previously Presented) A superconductive apparatus for conducting an
electric current essentially without resistive losses, comprising:

1(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide
compound having a substantially layered perovskite crystal structure, the
copper-oxide compound including at least one element selected from the
group consisting of a Group Il A element, a rare earth element and a Group
1l B element, the composition having a supercond uctive/resistive transition
defining a superconductive/resistive-transition temperature range between
an upper limit defined by a transition-onset temperature T, and a lower limit

- defined by an effectively-zero-bulk-resistivity intercept temperature Tp-o,
the transition-onset temperaturé T. being greater than 26°K;

- (b) a temperature controller main'taining the superconductor element at a
_‘temperaturé below the effectively-zero-bulk-resistivity intercept
temperature Ty, of the superconductive composition; and

‘r)) a cumrent source causing an electric.current to flow in the superconductor

o r‘-‘ment

CLA!IM 213 (Previously Presented) A superconductlve apparatus for causing
eleciric-purrent flow in a superconductive state at a temperature in excess of 26°K o

comprising:

(a) a superconductor element rade of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide
compound having a substantially layered perovskite crystal structure, the
composition‘ having a superconductive transition temperature Te of greater
than 26°K, said superconductive’composition includes a Group 11 A element
and atlieést one element selected from the group consisting of a rare earth
eiement and a Group Ili B element; |
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(b) a temperature controller maintaining the superconductor element at a
temperature above 26°K and below the superconductor transition
'temperature T. of the superconductive composition; and

{c) a current source causing an electric current to flow in the superconductor

‘element.

- CLAIM 214 {Previously Presented) A sUperconductivé appératus for conducting an

- slectric current essentially without resistive losses, comprising:

(@) a superconductor elemeht made of a superconductive composition, the
‘superconductive composition consisting essentially of a copper-oxide
Cm.,,_]pound having a substantially la,yered. pefov's_kite crystal structure, the
copper-oxide compaund including a Group Il A element and at least one '
slement selected from the group consisting of a rare earth element and a .
Sroup 1l B element, the composition having a superconductive/resistive
‘ransition defining a superconductive-resistive-transition temperature range
netween an upper limit gefined by a transition-onset temperature T and a
iower limit defined by an effeciively-zero-bulk-resistivity intercept
{emperature Tp=g, the transition-onset temperature T being greater than
26°K; . '

ib)a temperéture controller maintaining the superconductor element at a
tamperature below the effectively-zero-bulk-resistivity intercept

wmperature Ty-o of the superconductive composition; and

(c) @ current source causing an electric current to flow in the superconductor

element.
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CLAIM 215 (Previously Presented) A superconductive apparatus for causing
electric-current flow in a superconductive state at a temperature in excess of 26°K,

comprising:

(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a transition metal
oxide compound having a substantially layered perovskite crystal structure,
the composition having a superconductive transition temperature T, of
' greater than 26°K, said SUperconductive compossition includes a Group |1 A
- element and at least one element selected from the group consisting of a

" rare earth element and a Group il B element;

(bya temperature controller maintaining the superconductor elementata
temperature above 26°K and below the superconductor transition T of the
superconductive composition; and - ‘ . »

‘r; a current source causing an electric current to flow in the superconductor
ciement.
‘,‘4‘ . . "
CiAiv 216 (Previously Presented) A superconductive apparatus for conductmg an .

‘slacinie Aurrent essentially without resistive losses, comprising:

(a) a. superconductor element made of a superconductive
..ompoeutuon the superconductive composition consisting essentially of a o o
'b’='§'ai'1&‘.|t|0n metal-oxide compound having a substantially layered perovskite '
arystal structure, the transition metal-oxide compound including a Group li
A element and at least one element selected from the group consisting of a
“ fare earth element and a Group !ll B element, the composition havinga -
“uperennductive/resistive transition defining a
superconductive/resistive-transition temperature range between an upper

fimit defined by a transition-onset temperature Tcand a lower limit defined
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by an effectively-zero-bulk-resistivity intercept temperature Tp=0, the
transition-onset temperature T, being greater than 26°K;

(b) a temperature controller maintaining the superconductor element at a
temperature below the effectively-zero-bulk-resistivity intercept

tmperature Ty=o of the superconductive composition; and

(c) a current source causing an electric current to flow in the superconductor
element. ‘ ' '

CLAIVI 217 {Previously Presented) An apparatus according to claim 182 wherein said,
composition comprises a substantiaily layered perovskite crystal structure.

SLAIM 218 (Previously Presented) An apparatus according to claim 183 wherein said - -
superconducting transistor metal oxide comprises a substantially layered pérovskite
crystal structure. '

1 AIM 219 (Previously Fresented) An apparatus according to claim 184 wherem said
Guper conducting copper oxide comprises a substantially layered perovskite crystal

sbructure.

ik 220 (Previously Presented) An apparatus according to claim 185 wherein sald - _~
superconducting oxnde composition comprises a substantially layered perovsk:te crystal

shucture.

Ciani 221 (Previously Presented) An apparatus according to claim 186 wherem said.
quperconductmg oxide composition comprises a substantially layered perovsklte crystal

strusiure..

z..L,“\.M 222 (Previously Presented) An apparatus accordmg to claim 187 wherein said,

- transistor metal oxide comprises a substantially layered perovskite crystal structure .
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CLAIM 223 (Previously Presented) An apparatus according to claim 188 wherein said.
copper oxide comprises a substantially layered perovskite crystal structure.

CLAIM 224 (Previously Presented) An apparatus according to claim 189 wherein said

composition comprises a substantially layered perovskite crystal structure.

CLAIM 225 (Previously Presented) An apparatus accordingto claim 190 wherein said
composition of matter comprises a substantially layered perovskite crystal structure.

OLAIM 226 (Previously Presented) An apparatus according to claim 191 wherem said
composition of matter comprises substantially layered-perovskite crystal structure

CLAIM 227 (Previously Presented) An apparatus according to claim 192 wherein said
somposition of matter comprises a substantially layered perovskite crystal structure.

CLAIM 228 (Freviously Presented) An apparatus according to claim 193 whereln sald :
samposition of matter comprises substantially layered perovskite crystal structure

CLAIM 229 (Previously Presented) An apparatus accordmg to claim 194 wherein sald,. .

'idnSIStOF metal oxide comprises substantially layered perovskite crystal structure

CLAIM 230 (Previously Presented) An apparatus according to claim 195 wherein sald. -

copper oxidé composition comprises substantially layered perovskite crystal structure. '

SLAIM 231 (Previously Presented) An apparatus cornprising a composition of matter
having a T, greater than 26°K carrying a superconducting current, said composition

comprising at least one each of a rare earth, an alkaline earth, and copper ox_ide.
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CLAIM 232 (Previously Presented) An apparatus comprising:

a transition metal oxide comprising a phase therein which exhibits a superconducting

state at a critical temperature in excess of 26°K,

a témperature controller for maintaining the temperature of said material at a temperature
less than said critical temperature to produce said superconducting state in said phase,

and

= source of an electrical supercurrent through said transition rnetal oxide while it is in said

suﬁercor\dljcting state.

CLAIM 233 (Previously Presented) An apparatus according to claim 232, where. said
;k.ar__»sutlon metal oxide is comprised of a transition metal capable of exhlbmng multwalent
states. '

SLAIM 234 (Previously Presented) An apparatus according to claim 232, where said .

:ransition metal oxide is comprised of a Cu oxide.
CLAIM 235 (Previously Presented) An 'app'aratus comprising:

G composition including a transition metal, a rare earth or rare earth-like element an .
alkaline earth element, and oxygen, where said composition is-a mixed transmon metal :
oxide corprising 8 non-stoichiometric amount of oxygen therein and exhibiting a ‘
superconducting state at a temperature greater than 26°K, :

a‘temperature controller for maintaining said composition in said superconducting state at

a temperature greater than 26°K, and .

& sourea of an electrical current through said composition while said compaosition is in said

superconducting state.
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CLAIM 236 (Previously Presented) An apparatus according to claim 235, where said

transition metal is copper.
CLAIM 237 (Previously Presented) An apparatus comprising:

a composition exhibiting a superconductive state at a temperature in excess of 2_6°K. a
iemperature controller for maintaining said composition at a temperature in excess of
26°K at which temperature said composition exhibits said superconductive state, and

a source of an electrical current through said composition while said composition is in said

v superconductive state.

CLAIM 238 (Previously Presented) An apparatus according to claim 237, where-said -
somposition is comprised of a metal oxide.

SLAIM 239 (Previously Presented) An apparatus according to-claim 238, where said
composition is comprised of a transition metal oxide.

ZLAIM 240 (Previously Presented) An apparatus capable of cairying electric current flow *

in a superconductive state at a temperature in excess of 26°K, comprising:

(a)a :,upercond uctor element made of a superconductive composition, the
' ’#s,percondu'*twe composition consisting essentially of a copper-oxide compound '
c.ompnsmq a layer-type perovskite-like crystal structure, the composition comprnsmg a

wperconauctor transition temperature T, of greater than 26°K;

{b\ 2 temperature controller for maintaining the superconductor element ata temperature '
a5 vo 26°K and below the superconductor transition temperature T of the

s pw wenductive composition; and ' e
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(¢) a source-of an electric current to flow in the superconductor element.

CLAIM 241 (Previously Presented) An apparatus according to claim 240 in which the .
copper-oxide compound of the superconductive composition includes at least one

rare-earth or rare-earth-like element and at least one alkaline-earth element.

CLAIM 242 (Previously Presented) An apparatus according to claim 241 in which the .

rare-earth or rare-earth-like element is fanthanum.

CLAIM 243 (Prewously Presented) An apparatus accorclmg to claim 241 in which the

alkaline-earth element is barium.

g.LAlM 244 {Previously Presented) An apparatus according to claim 240 in Wthh the .
sopper-oxide compound of the superconductive composmon includes mixed valent

~OGPEr ons.

GLAIM 245 (Previously Presented) An apparatus according to claim 244 in which the . .
sopper-oxide compound includes: at least one element in a nonstoichiometric atomic
sieportion.

N Tl

~LAIM 246 (Previously Presented) An apparatus according to claim 245 in which oxygen

is present in the copper-nxide compound in a nonstoichiometric atomic proportion.. .. g

CLAIM 247 (Previously Presented) An apparatus for conducting an electric current, ..

sssentially without resistive losses, comprising:

(a) a- ¢uperconductor element made of a superconductive composition, the '

u izonductive composition consisting essentially of a copper-oxide compound .
L,crrnnsmg a layer-type perovskite-like crystal structure, the copper-oxide compound
;nq:mmng at least one rare-earth or rare-earth-like element and at least one alkalme-earth

element, the composition comprising a superconductwe/resnstwe transition defining a .
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superconductive/resistive-transition temperature range between an upper limit defined by
a transition-onset temperature T and a lower limit defined by an
effectively-zero-bulk-resistivity intercept temperature Tp-n . the transition-onset
temperature T being greater than 26°K;

{b) a temperature controller for mamtammg the superconductor element at a temperature
beiow the eﬁectwely-zero-bqu—resnstlwty intercept temperature Tp=o Of the

superconductive composition; and
{c) a source of an electric current to flow in the superconductor element.

CLAIM 248 (Previouély Presented) An apparatus according to claim 247 in which the
- rave-earth or rare-earth-like element is lanthanum. . '
SLAIM 248 {Previously Presented) An apparatus according to claim 247 in which the . .

alkaline-earth element is barium.

LAIM 250 (Previously Presented) An apparatus according to claim 247 in which the
sopper-oxide compound of the superconductnve composition includes. mlxed valent

<

g oy

SOppar ions.

7 AIM 251 (Previously Presented) An apparatus according to claim 250 in Whlch fhe

' copper- ox:de compound includes at least one element in a nonstoichiometric atomxc

f;s.“apomen

1. AIM 262 {Previously Presented) An apparatus according to claim 251 in which oxygen.
is present in the copper-oxide compound in a nonstoichiometric atomic proportion.
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CLAIM 253 (Previously Presented) An apparatus comprising:

a copper oxide comprising a phase therein which exhibits a superconducting state at a

critical temperature in excess of 26°K;

a temiperature controller for maintaining the temperature of said materiai at a temperature
less than said critical temperature to produce said superconducting state in said phase;

a source of an electrical supercurrent through said copper oxide while it is in said

superconducting state;

£aid copper oxide includes at least one element selected from the group consist@ng ofa
Group |l A element, a rare earth element and a Group IIl B element.

CLAIM 254 (Previously Presented) An apparatus comprising:

:: composition including copper. oxygen and an element selected from the group .
consisting of a Group |l A element, a rare earth elementand a Grbup Il B element, where
said composition is a mixed copper oxide comprising a non-stoichiometric amodnt gf
exygen therein'and exhibiting a superconducting state at a temperature greater_;c;héap .
28°K;

2 temperature controller for maintaining said composition in said superconducting state at .

2 ‘emperature greater than 26°K; and

& source of an electrical current through said composition while said composition is in said
superconducting state. )
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CLAIM 255 (Previously Presented) An apparatus comprising: -
a composition exhibiting a supercanductive state at a temperature in excess of 26°K;

a temperature controller for maintaining said composition at a temperature in excess of

" 26°K at which temperature said composition exhibits said superconductive state;

a source of an electrical current through said composition while said composition is in said

" superconductive state; and

said composition including a copper oxide and an element selected from the group,
~ansisting of Group Il A element, a rare earth element and a Group- Il B element

CLAIM 256 (Previously Presented) An apparatus capable of carrying an electric-current
flow in a superconductive state at a temperature in excess of 26°K, comprising:

‘) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
cumprising a layer-type perovskite-like orystal structure, the composition compr-smg a.
‘superconductive transition temperature Te of greater than 26°K, said superconductlve
composition includes at least one ‘element selected from the group consisting of a Group

1+ A element, a rare earth element: and a Group H B elernent;
ip)a temp rature controtler for maintaining the superconductor element ata temperature ‘
above 26°K and below the superconductor transition temperature T. of the ’

supercxmcluctwe composition; and

(c) a source of an electric current to flow in the superconductor element.
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CLAIM 257 (Previously Presented) An apparatus capable of carrying an electric current

essentially without resistive losses, comprising:

(a) a superconductor element made of a superconductive composition, the
supe.rconductive composition consisting essentially-of a copper-oxide compound
comprising a layer-type perovskite-like crystal structure, the copper-oxide compound
including at least one element selected from the group consisting of a Group Il A element, A
a rare earth element and a Group 1l B element, the composition comprising a
superconductive/resistive transjtion defining a superconductive/resistive-transition
temperature range between an upper limit defined by a transition-onset temperét@re Te
and a lower limit defined by an eifectively-zero-bulk-resistivity intercept tempera{_yre To=0,
sne-transition-onset temperature T, being greater than 26°K;

" ) & lemperature controller for maintaining the superconductor element at a temperature ... .
" helow the effectively-zero-bulk-resistivity intercept temperature Tp=0 of the
superconductive composition; and
‘c) a source of an electric current to flow in the superconductor element.

~LAIM 258 (Previously Presented) An apparatus comprising:

2 copper oxide comprising a phase therein which exhibits a superconducting state ata_ v{
critical temperature in excess of 26°K; v o

g '-‘;emberéture controller for maintaining the temperature of said material at a temperature ..
70 taan said critical temperature to produce said superconducting state in said phase; .

a souree of an electrical supercurrent through said copper oxide while itis insaid__ ..

superconducting state;
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said copper oxide includes at least one element selected from the group consisting of a
Group Il A element and at least one element selected from the group consisting of a rare

earth element and a Group lil B element.
CLAIM 259 (Previously Presented) An apparatus comprising:.

a composition including copper, oxygen and an element selected from the group
consisting of at least one Group Il A element and at least one element selected from the
group cons;stmg of a rare_earth element and a Group lll B element, where said
j‘c'nposmon is a mnixed copper oxide comprising a hon- -stoichiometric amount of oxygen

iherein and exhibiting a superconducting state at a’ temperature greater than ?6‘°Ku

2 temperature for maintaining said composition in said superconducting state at a

' i;émpérature greater than 26°K; and

2 souree of an electrical current through said composition while said composition is in said

superconducting state.
CL. M 260 (Previously Presented) An apparatus comprising:
a composition exhibiting a superconductive state at a temperature in excess of 26°K; o

a temperature for maintaining-said cdmposition at a temperature in excess of 26°K at _
wirich temperature said composition exhibits said superconductive state, :

- oo rom of an electrical current through said composition while said composition is in said .

supesconductive state; and

BRIO scmposition including a copper oxide and at least one element selected from the
group consisting of Group I A and at least one element selected from the group ..
corisisting of a rare earth element and a Group Ill B element.
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'CLAIM 261 (Previously Preserited) An apparatu's capable of carrying an electric-current

fiow in a superconductive state at a temperature in excess of 26°K, comprising:

(a) a superconductor element made of a superconductive compasition, the

superconductive composition consisting essentially cf a copper-oxide compound

' oomprising'a layer-type pe'rovskite-like' crystal structure, the composition comprising a

superconductive transition temperéture' T of greater than 26°K, said superconductive
composmon includes at least one element selected from the group consisting of a Group
il A element and at least one element selected from the group consisting of a rare earth
sisment 2nd a Group 1l B element;

(b)-é‘témperature controller for maintaining the superconductor element at a temperature

above 26°K and below the supérconductor transition temperature T of the

supsrsondustive composition; and

{¢) a source of an electric current to flow in the superconductor element.

CLAIM 262 {Previously Presented) An apparatus for conducting an electric current,

sssentially without resistive losses, comprising:

faya auperconductor element made of a superconductive composition, the Lo
superconductlve composition consisting essentially of a copper-oxide compound
Lompnsmg a layer-type perovskite-like crystal structure, the copper—oxlde compound
including at teast one element selected from the group consisting of a Group 1! A element
znd at least one element selected from the group consisting of a rare earth element and a

- GGroup 1l B element, the composition comprising a superconductwelresustlve transmon

defining a superconductive- -resistive-transition temperature range between an up_per fimit
defined by a transition-onset temperature T 'and a lower limit defined by an ~
mffertlvely~zero-bulk -resistivity intercept femperature Tpo , the transmon-onset A
temperature T being greater than 26°K; '
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(b) a temperature controller for maintaining the superconductor element at a temperature
below the effectively-zero-bulk-resistivity intercept temperature Ty-o Of the

cuperconductive composition; and
{c)a sc_:urr;e of an electric current to flow in the superconductor element.
CILAIM 253 (Previously Presented) An apparatus - comprising:

. transition metal oxide comprising @ phase therein which exhibits a superconducting

siate at a critical temperature in excess of 26°K;

3 temperature controller for maintaining the temperature of said material at a temperature

‘ass than said critical temperaiure to produce said superconducting state in sard phase

2 source of an electrical supercurrent through said copper oxide while it is in said

$oee

superconducting state; N
" .‘ud transitional metal oxide includes at least one element selected from the group
sonsisting of a Group Il A elernent anid at lest one element selected from the group

=onsisting of a rare earth element and a Group !l B element.
CLAIMS 264 (Previously Presented) An apparatus comprising:

& ompo:.mon including a transition metal, oxygen and an element selected from the
giroup consisting of at least one Group Il A éelement and at least one element s‘elected
srorrthe group consisting of a rare earth element and a Group Il B element, where said
.,a.mposntron is a mixed transrtronal metal oxide formed from said transition metal and said
zxygen, said mixed transition metal oxide comprising a non-stoichiometric amount of
iygen therein and exhibiting a superconducting state at a temperature greater than
26°K:;
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a temperaiure controller for maintaining said composition in said superconducting state at
a temperature greater than 26°K; and

a source of an electrical current through said composition while said composition is in said

superconducting state.
CLAIM 265 (Previously Presented) An apparatus comprising:
a composition exhibiting a superconductive state at a temperature in excess of 26°_K;

a temperature controller for maintaining said composition at a temperature in excess of
26°K at which temperature said composition exhibits said superconductive state;

a source of an electrical current through said composition while said composition is in said .

~ superconductive state; and

aid composition mcludmg a transitioinal metal oxide and at least one element se!ected
from the group consisting of Group 1! A element and at ieast one slement selocted from

the gioup consisting of a rare earth eiement and a Group ! B element.

CLAIM 266 (Previously Presented) Ari apparatus capable of carrying an electric-current.
flaw in a superconductive state at a temperature in excess of 26°K, comprising: ' _ ‘

{a) a. %uperconductor element made of a superconductive composition, the ,
superconductive composition consisting essentially of a transition metal oxide compound
cornprising a layer-type perovskite-like crystal structure, the composition compnsmg a
superconductive transition temperature T, of greater than 26°K, said superconductlve
composition includes at least one element selected from the group consisting of a Group
Il A element and at least one ‘element selected from the group consisting of a rare eaﬁh

element and a Group ill B element;
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(b) a temperature controller for maintaining the superconductor element at a temperature
above 26°K and below the superconductor transition Tc of the superconductive

cemposition; and
{c) a source of an electric current to flow in the superconductor element.

CLAIl 267 (Previously Presented) An apparatus for conducting an electric current

essentially without resistive losses, comprising:

‘a) a superconductor element made of a superconductive composmon the
"uperconductwe composition consisting essentially of a. transition metal-oxide compound ,
wmprlsmg a layer-type perovsklte -like crystal structure, the transition metal-oxnde "
zompound lnc!udmg at least one element selected from the group consisting of a Group I

" A element and at least one element selected from the group consisting of a rare earth
siemeni and a Group |l B element, the composition comprising a o
superconductive/resistive transition defining a superconductwelres|st|ve-tranS|t|on
~amperature range between an upper. limit defined by a transition-onset temperature Tc
and‘a lower limit defined by an effectively-zero-bulk- resistivity intercept ?emperature Tp=n, .
‘he transition-onset temperature T being greater than 26°K;. |

{p) & temperature controller for maintaining the superconductor element at a temperature -

below the effectively-zero-bulk-resistivity intercept temperature Tp-p Of the .

_sviperconductive composition; and
& source of an electric current to flow in the superconductor element.
(,‘ .»\ ™M 268 (Prewously Presented) An apparatus comprising:

z;fc.opper oxide comprising a phase therein which exhibits a superconducting stéte ata

critical temperature in excess of 26°K;
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a temperature controller for maintaining the temperature of said material at a temperature

iess than said critical temperature to produce said superconducting state in said phase;

a source for an electrical supercurrent through said copper oxide while it is in said
superconducting state; ’

said copper oxude includes at least one element selected from group consnstlng of a
‘Group Il A element at least one element selected from the group consisting of a rare

carth element and at least one element selected from: the group conslstmg ofa Group H B

-‘,LAIM 269 {Previously Presented) An apparatus camprising:

mmp()amon including copper, oxygen and an element selected from the group
-sonsisting of at least one Group Il A element and at least one element selected from the
group consisting of a rare =arth element at least one element selected from the group
con=isting of a Group Ill B element, where said composition is @ mixed copper oxnde
: coiniprising a non- -stoichiometric amount of oxvgen therein and exhibiting a

zupsrconducting state at a temperature greater than 26°K;;

a temperaiure controller for maintaining said composition in said superconducting state at
" aternperature greater than 26°K; and - '
a2 feuice of an electrical eurrent through said composition while said composition is in said

sucarsonducting state.

L.
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CLAIM 270 (Previously Presented) An apparatus comprising:
a comiposition exhibiting a superconductive state ata temperature in excess of 26°K;

atemperature controlier for maintaining said composition at 2 temperature in excess of

96°K at which temperature said composition exhibits said superconductive state

@ source of an electrical current through said composition while said composition is in said

sﬂpercoriddctive state; and

said composition including a copper oxide and at least one element selec,ted from the
‘group consisting of Group Il A element, at least one element selected from the group
- onsisting of a rare earth element and at least one element selected from the group

sonsisting of a Group 1l B element.

CLAIN 271 (Previously Presented) An apparatus for causing an electric-current flow ina..

Pl 3
O A S

s.iperconductive state at a temperature in excess of 26°K, comprising:

ra) a superconductor element made of a superconductive composition, the

superconductive compaosition consisting

' _‘-:-&é‘ntlally of a copper-oxide compound comprising-a layer-type perovskite-like crystal
structure, the composition comprising a superconductive transition temperature Tc of
greater than 26°K, said superconductive composition includes at least one element
relected from the group consisting of a Group I A element, at least one element selected
soro the group consisting of a rare earth element and at least one element selected from |
+nhe group consisting of a Group Il B element; L
{7 2 tzmperature controller for maintaining the superconductor element at a temperature
'm, Ve 26°K and below the superconductor transition temperature T of the C

supe.rconductlve composition; and
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{c) & source of an electric current to flow in the superconductor element.

CLAIM 272 (Previously Presented) An apparatus for conducting an electric current

essentially without resistive losses, comprising:

(a) a superconductor element made of a superconductive composition, the
: =upercondun,t|ve composition consisting essentially of a copper-oxide compound
comprising a layer-type perovskite-like crystal structure, the copper-oxide compound _
including at least one element selected from the group consisting of a group # A element, .
at least one element selected from the group consisting of a rare earth element and at
iast one element selected from the group consisting of a Group (Il B element, the
somposition comprising a superconductive-resistive transition temperature deﬁnmg a o
superconductwelresnstlve-transmon temperature range between an upper limit deﬁned by
a transition-onset temperature Tc and a lower limit defined by an .
aiieciively-zero-bulk-resistivity intercept temperature Tp-o0, the transition-onset |
samperature T, being greater than 26°K; ' C

{b) a temperature controiler for maintaining the superconductor element at a temperature.
selow the effectively-zero-bulk-resistivity intercept temperature Ty of the '
superconductive composition; and

(c) & source of an electric current to flow in the superconductor element.

SLAIM 273 {Previously Presented) An apparatus comprising a composition compnsmg a
rransition temperature greater than 26°K, the composition including a rare earth or
alkaline earth element, a transition metal element capable of exhibiting multivalent etates

“&nd oxygen, including at least one phase that exhibits superconductivity at temperature in
excass of 26°K, a temperature controller for maintaining said composition at sald ‘
teniparature to exhibit said superconductivity and a source of an electrical
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superconducting current through said composition with said phrase exhibiting said

superconductivity.

CLAIM 274 (Prevrously Presented) An apparatus comprising providing a superconducting
transition metal oxide comprising a superconductuve onset temperature greater than
26°K . a temperature controller for maintaining said superconductmg transition metal

‘oxide at a temperature less than said superconducting onset temperature and a source of

superconducting current therein.

“CLAIM 275 (Previously Presented) An apparatus compr |smg a superconductmg copper
" vide comprlsmg a superconductive onset temperature greater than 26°K, a temperature
Lontroller for mamtalmng said superconductlng copper oxide at a temperature !ess than
said superconductmg onset temperature anda source ofa superconductmg current in
paid suparconducting oxide. ‘

-

CLAIM 276 ’Prevnou;ly Presented) An apparatus comprising a superconductlng oxlde *vi';- )

N - O

composition comprising a superconductlve onset temperature greater than 26°K a
iamperature controlier for maintaining said superconducting copper oxide at a
smmperature less than said superconducting onset temperature and a source of a
" supersonducting current therein, said compaesition compriging at least one each of rare
~arth, an alkaline earth, -

ang cOpper. ' | L

TLAIM 277 (Previously Presented) An apparatus comprising a superconductmg oxrde
composition comprising a superconductive onset temperature greater than 26°K a
temperature controller for maintaining said superconducting copper oxide at a " A
p'nperature less than said superconducting onset temperature and a source of a N
arcnnducting electrical current therein, said composition comprising at least one each

= e

N uroup Il B element, an alkaline =arth, and copper.
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CLAIM 278 (Previously Presented) An apparatus comprising a source of a
superconducting electrical current in a transition metal oxide comprising a T, greater than .
26°K and a temperature controller for maintaining said transition metal oxide ata

temperature less than said Te.

CLAIM 279 (Prevrously Presented) An apparatus comprising a source of a
‘superconducting current in a copper oxide comprising a T, greater than 26°K and a
semperature controller for maintaining said copper oxide at a temperature less than said

T
e,
LAIM 280 (Previously Presented) An apparatus comprising:

a coinposition of the formula BaxLa,.o, CusOy, wherein x is from about 0.75 to about 1 and
v i3 the oxygen deficiency resulting from annealing said composition at temperatures from
-nout $40°C to about 950°C and for times of about 15 minutes to about 12 hours sald o

composition comprising a metal oxide phase which exhibits a superconducting state at a;‘ . ,

critical temperature in @xcess of 26°K;

*e'nperature controller for maintaining the temperature of said composition.ata . ,
“~pperature less than said critical temperature to induce said superconducting state |n 5

- eaid metal oxide phase; and

a source of an electrical current through said composition while said metal oxide phase is_

i1 said syperconducting state.

oLAl 210 281 (Prevrously Presented) An apparatus comprising a source of a e
woe'conductmg electrical current in a composition of matter comprising a Te greater than
z“°. % sard composition comprising at least one each of a ili B element, an alkaline earth
and copper oxide and a temperature controller for maintaining said composition of matter

at & jamperature less than Tc.

e
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CLAIM 282 (Previously Presented) An apparatus comprising a source of a
superconducting electrical currentin a composition of matter comprising a Te greater than
26°K, said composition comprising at least one each of a rare earth, alkaline earth and
copper oxide and a temperature controller for maintaining said composition of matter ata
. temperature less than said Te.

CLAIM 283 (Prewously Presented) An apparatus comprising a source of a
sunerconductlng electrical currentin a compossition of matter comprising a Te greater than
26°K, said composition comprising at least one each of a rare earth, and copper pxude
and a temperature centroller for maintaining said composition of matter at a temperature -'
iess than said T.. o ' o '

LAIM 284 (Previously Presented) An apparatus comprlsmg asource of a
g i perconductmg electrical current in a composition of matter comprising a Te greater than
K, carrying, said composition comprising at least one each of a il B element, and A
sopper oxide and a temperature controller for maintaining said composmon of matter at a
wamperature less than said Te. |

[P S
I .

JLAIM 285 (Praviously Presented) An apparatus cornprising a source of a ‘ £

superconducting electrical current- in.a transition metal oxide comprising a Tc>26°K and a o

emperature controller for maintaining said transition metal oxide at a temperature less

, than_sald e

CLAIM 288 (Previously Presented) An apparatus comprising a source of a
siperconducting electrical current in a copper oxide composition of matter compnsmg a
T.+28°% and a temperature controller for maintaining said copper oxide composrtlon of

matter at a temperature less than said Te.
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CLAIM 287 (Previously Presented) An apparatus comprising:

a composition including a transition metal, a group |1iB element, an alkaline earth element,
and oxygen, where said composition is a mixed transition metal oxide comprising a '
non-stoichiometric amount of oxygen therein and exhibiting a superconducting s state ata

temperature greater than 26°K,

a ‘:emperat'ure controller for maintaining said composition in said superconducting state at

a temperature greater than 26°K, and

-1 source of an electrical current through said composition while said composition is in said

supercanducting state.

CLAIM 288 (Previously Presented) An apparatus according to claim 287, where said. . .

T
Pl S

transition metal is copper.

1. AlM 289 (Previously Presented) An apparatus for causing electric current ﬂow__iq a
=perconductive state at a temperature in excess of 26°K, comprising: -

{a) a superconductoi element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a substantially layered perovskite crystal structure, the composition ' %
comprising a superconductor transition temperature Te of greater than 26°K; S

4 z femperature controiler for maintaining the superconductor element at a ten'l)perature
sbove 26°K and below the superconductor transition temperature T of the B

superconductive composition; and

{& # source of an electric current to flow in the superconductor element.
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CLAIM 290 (Previously Presented) An apparatus according to claim 289 in which the
copper-oxide compound of the superconductive composition includes at least one
alement selected from the group consisting of a rare-earth-element and a Group_ll_ll_ B
siement and at least one alkaline-earth element.

CLAIM 291 (Previously Preeented) An apparatus according to claim 280 in which the

rare-earth or rare-earth-like element is lanthanum.

CLAIM 292 (Previously Presented) An apparatus according to claim 290 in which the
=ikaline-earth element is barium.

CLAIM 293 (Previously Presented) An apparatus according to claim 289 in which the
copper-oxide compound of the superconductive composition includes mixed valent

Tapper ians.

SLAIN 2:34 (Previously Presented) An apparatus according to claim 293 in which the ,
copper-oxide compound includes at least one element in a nonstoichiometric atomic

proportion.

" SLAIM 295 (Previously Presented) An apparatus according to claim 2984 in which oxygen
is nresent in the copper-oxide compound in a nonstoichiometric atomic proportion,

CLAIM 296 (Previously Presented) An apparatus for conducting an electric current,

wssentially without resistive losses, comprising:

‘a)a superconductor element made of a superconductive composition, the ,

- superconductive composition consisting essentially of a copper-oxide compound
compnsmg a substantially layered perovskite crystal structure, the copper-oxnde .
Mmpound including at least one element selected from the group consisting of a,
rare-earth element and a Group |ll B element and at least one alkaline- earth element the

composition comprising a superconductive/resistive transition defining a
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superconductive/resistive-transition temperature range between an upper limit defined by
a transition-onset temperature T and a lower limit defined by an ’
effectively-zero-bulk-resistivity intercept temperature Tp=o , the transition-onset
temperature T being greater than 26°K;

{b) a temperature controller for maintaining the superconductor element at a temperature
below the effectively-zero-bulk-resistivity intercept temperature Tp-o of the

superconductive composition; and
’c) a source of an electric current to flow in the superconductor element.

CLAIM 297 (Previously Presented) An apparatus according to claim 296 in which said at

- ieast one element is lanthanum.

£1LAIM 298 (Previously Presented) An apparatus according to claim 296 in which the
afkaline-e:arth element is barium. '

i_LAIM 289 (Prevnous!y Presented) An apparatus according to claim 296 in which the
copper-oxide compound of the: superconductive composition includes mixed valent

“sopper ions.

JLAIM 300 (Pre\nously Preseited) An apparatus according to claim 299 in which the
copper-oxide compound includes at least one element in a nonstoichiometric atom|c

oroportion.

CLAIM 301 (Previously Presented) An apparatus according to claim 300 in which oxygen
is present in the copper-oxide gompound in a nonstoichiometric atomic proportlon
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CLAIM 302 (Previously Presented) An apparatus for causing electric-current flow in a

superconductive state at a temperature in excess of 26°K, comprising:

(2) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a substantially layered perovskite crystal structure, the composition
comprising a superconductive transition temperature T, of greater than 26°K, said
superconductive composntlon includes at least one element selected from the group
consisting of a Group Il A element, a rare earth element; and a Group !II B element

) a temperature controlier for-maintaining the superconductor element at a temperature
sbove 26°K and below the superconductor transition temperature T, of the

superconcluctuve composition; and
c)a source of an slectric current to.flow in the superconductor element.

SLAIM 303 (Previous'ly Presented) An apparatus for conducting an electric current

essentially without resistive losses. comprising:

{a) # superconductor element made nf a superconductive composition, the

: superconductlve composition consisting essentially of a copper-oxide compound
comprising a substantially layered perovskite crystal structure, the copper-oxlde
compound including at least one element selected from the group consisting of a Group il
A element, a rare earth elementand a Group Il B element, the composition comprlsmg a
superconductive/resistive transition defining a superconductive/resistive- -transition
ismperature range between an upper limit defined by a transition-onset temperature Te
and.a 'ower limit defined by an effectively- -zero-bulk-resistivity intercept temperature Tp=0.
thetransition-onset temperature T, being greater than 26°K;
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(b)a temperature controller for maintaining the superconductor element at a temperature
below the effectively-zero-bulk-resistivity intercept temperature Tp= Of the -

superconductive composition; and

{c) a source of an electric current to flow in the superconductor element.

CLAIM 304 (Previously Presented)_ An apparatus for causing electric-current flow in a

superconductive state at a temperature in excess of 26°K, comprising:

(a) a superconductor element made of a superconductive composition, the
uperconductlve compositicn consisting essentially of a copper-oxide compound )
comprising a substantially Iayered perovskite crystal structure, the composition
comprising a supt—'»rconductlve transition temperature T, of greater than 26°K, sand
-zuperconductive composmon includes at least one element selected from the group
consisting of a Group It A element and at least one element selected from the group o '

sonsisting of a rare earth element and a Group ill B element;

) a temperature controller for maintaining the superconductor element at a temperature

“abeve 26°K and below the superconductor transition temperature T; of the

supenconductive composition; and” BT ' )
(e o source of an electric curent to flow in the superconductor element. N S

<

SLad i 305 (Previcusly Presented) An apparatus for conducting an electric current

‘_.s,.;_i._;‘xilally without resistive losses, comprising:

( z-cuperconductor element made of a superconductive composition, the
aupu ,onductlve composition consisting essentially of a copper-oxide compound
~r,,,:r-smg a substantially layered perovskite crystal structure, the copper-oxsde o
caiinound including at ieast one element selected from the group consisting of a Gr.oup II A

ad [

A siement and at least one element selected from the group consisting of a rare earth
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element and a Group Il B element, the composition comprising a
superconductive/resistive transition defining a superconductlve-remstuve-transutnon
temperature range between an upper limit defined by a transition-onset temperature Tc
and a lower limit defined by an effectively-zero-bulk-resistivity intercept temperature Tp-o, |
the transition-onset temperature T, being greater than 26°K;

'(h\ a temperature controller for maintaining the superconductor element ata temperature
helow the effectively-zero-bulk-resistivity intercept temperature Tp=0 of the

superconductlve composition; and
“{e) a souice of an electric current to flow in the superconductor element.

GLAIM 306 (Previously Presented) An apparatus for causing electric-current flow ina
superconductive state at a temperature in excess of 26°K, comprising:

{#) a supercanductor element made of a superconductive composition, the

zuperconductive composition consisting essentially of a transition metal oxide compound

comprising a substantially layered perovskite crystal structure, the composition ., .

comprising @ superconductive transition temperature T, of greater than 26°K, sald .
supercenductive composition includes at least one element selected from the group ; “

cons-sﬂng of a Group Il A element and at least one element selected from the group -

consisting of a rare earth element and a Group Il B element; o ,} .

i !o‘ vemperature controller for maintaining the superconductor element ata temperature
abave 26°K and below the superconductor transition T of the superconductive .

comyposition; and

(c)a souice of an electric current to flow in the superconductor element.
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CLAIM 307 (Previously Presented) An apparatus for conducting an electric current

essentially without resistive losses, comprising:

@)a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a transition metal-oxide compound

comprising & substanually layered perovskite crystal structure, the transition metal-oxude

eompound’ mcludmg at least one element selected from the group consisting ofaGroup il
A element and at least one element selected from the group consisting of a rare eanh

alement and a Group 1l B element, the composition comprising a .

- guperconduciive/resistive transition defining a superconductwe/resnstwe-transutton

mperature range between an upper limit defined by a transition-onset temperature Te
and a lower limit defined by an effectively-zero- -bulk-resistivity intercept temperature Tp_o, ;

the transition-onset ternperature T being greater than 26°K;

/b) & temperature controiler for maintaining the superconductor element atatemperature
o *he effectively-zero-bulk-resistivity intercept temperature Ty=o of the S .x
Co [T
sunerconductive compaosition, and :

[

) 2 sovece of an electrie current to flow in the superconductor element.

<LiJM 308 (Previously Presented) An apparatus according to claim 273 wherein said
somposition comprises a substantially layered perovskite crystal structure. o

DLAIM 309 (Previousiy Presented) An apparatus according to claim 274 wherem sald

& -lpen,onductmg transistor metal oxide comprises a substantially layered perovskute

orystal structure.

CLAIM 310 (Previously Presented) An apparatus accordmg to claim 275 wherein saidv |

supareonducting copper oxide comprises a substantially iayered perovskite crystal o

H
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CLAIM 311 (Previously Presented) An apparatus according to claim 276 wherein said
superconducting oxide composition comprises a substantially layered perovskite crystal

structure.
CLAIM 312 (Previously Presented) An apparatus according to claim 277 wherein said
supércor\ducting oxide composition comprises a substantially layered perovskite crystal

siructure.

-uLAIM 313 (Previously Presented) An apparatus according to ciarm 278 wherem said .
b '“mSISt(Jr metal oxide compnses a substantially layered:perovskite crystal structure

CLAIM 314 (Previously Presented) An apparatus according to claim 279 wherein said
~opper.oxide comprises a substantially layered perovskite. crystal structure.

iﬁi-Lﬂ\IM 315 (Previously Presented):An apparatus according to claim 280 wherein said.
“amposition comprises a substahtially layered perovskite crystal structure. '

SLAIM 318 (Previously Presented) An apparatus according to claim 281 wherein said ,f»ff,

~omposition of matter comprises a substantially layered perovskite crystal structure. .

OLAIM 317 (Previously Preseited) An apparatus according to claim 282 wherem ‘said
somposition of matter comprises’ ‘substantially layered perovskite crystal structure

- "fil';fa'..AlM 3118 (Previously Presented) An apparatus according to claim 283 whéreir_r said.
i;rzmpos‘rtibn of matter comprises a substantially layered perovskite crystal structure.

‘CLAIM 319 (Previously Presented) An apparatus accordmg to claim 284 wherein. sard.
CoitR nosition of matter comprises substantially layered perovskite crystal structure _ |

“CLAIM 320 (Previously Presented) An apparatus according to claim 285 wherein sald_
‘transistor metal oxide comprises substantially layered perovskite crystal structure
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CLAIM 321 (Previously Presented) An apparatus according to claim 286 wherein said
copper oxide composition comprises substantially layered perovskite crystal structure.

CLAIM 322 (New) A superconductive combination according to anyone of claims 84 or 85,
wherein said mixed transition metal oxide can be made in bulk according to a principle '

. comprising a general principle of ceramic science.

CLAIM 323 (New) An apparatus according to anyone of claims 86, 87, 144, 146, 147, 163,
1€4, 108 169, 173, 174, 178, 182, 189, 196, 197, 214, 224, 235, 236, 237, 239 254 255,
259, 260, 264, 265 or 273, wherein said composition can be made in bulk accordmg to a 1

principle comprising a general principle of ceramic science.

CILAIM 324 (New) A combination acpording to anyone of claims 91, 92 or 36 to 39,
wherein said composition can be made in bulk according to a principle comprisinga .

general principle of ceramic science. . ‘ .
' By

CLAIM 325 (New) A superconductive apparatus according to anyone of claims 1 to 1 1 33 _
10 55, 66 to 68, 108 or 130, wherein said cormposition can he made in bulk accordmg to a .

srinciple comprising a general principle of ceramic science.

CiAIN 325 (New) An apparatus according to anyone of claims 93 to 95 or 138, wherem

said mixed copper oxide can be made in bulk according to a principle compnsmg a -

ge_neral grinciple of ceramic science.

CLAIM 327 (New) A combination according to anyone of claims 64 or 135, wherein sa:d
mixed copper oxide can be made in bulk according to a principle comprising a general

principle of ceramic science.
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CLAIM 328 (New) A superconductive apparatus according to anyone of claims 48 to 52,
96 to 108 or 198 to 204, wherein said superconductive composition can be made in bulk

according to a principle comprising a general principle of ceramic science.

,CLAIM 329 (New) A superconductive combination according to anyone of c|a|ms 12 to 23
- 1490, 131 or 132, wherein said superconductive composition can be made in bulk

according to a principle comprising a general principle of ceramic science.

' CLAIM 330 {New) An apparatug-according to anyone of claims 185 or 220, wherein said
‘cupﬂrconducﬂve composition can be made in bulk accordmg to a principle comprmng a

general principle of ceramic science. ,

LAIM 331 (New) A dewce accordmg to claim 111, wherein said superconduc’(we
1' ansition metal oxide can be made in bulk accordmg to a principle comprising a general :

orinciple of ceramic science. : _ . i

1. AIM 332 (New) An apparatus according to anyone of claims 183, 217, 218, 274 or ‘309
" wherein’ smd superconductive transition metal oxide can be made in bulk accorqu to a j

';.:'.fmc;lple comprising a general principle of ceramic science.

CLAIM 333 (New) A device accordmg to claim 112, wherein said superconductlve copper
axide man be made in bulk @ccording to a principle comprising a general pnnmple of s ‘_

ceramic science.

LA!M .;34 (New) An apparatus according to anyone of claims 275, 276, 310 or 311,
whesefn said '“uperconductwe copper oxide can be made in bulk according to a pnncnple

comprisiiig a general principle of ceramic science.

M 35 (New) A device according to claim 113, wherein said superconductive ¢ oxide
COIMPOS sition can be made in bulk accordlnq to a principie comprising a general pnncuple of

ceramic science,

oL ;:i',:;
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CLAIM 336 (New) An apparatus accordmg to anyone of claims 186, 221,272 or 312,
wherein said superconductive oxide COfﬂpOSlthﬂ can be made in bulk accordlng to a

principle comprising a general principle of ceramic science.

CLAIM 337 (New) A device according to anyone of claims 114 or 117, wherein said
transition metal oxide can be made in bulk according to a. pnncnple comprising a general

principle of ceramic science.

CLAIM 338 (New) An apparatus according to anyone of claims 24 fo 26, 60.to 63 116,
141 to 143, 172, 187, 222, 232 to 234, 263, 278, 285, 287, 288, 313 or 320, wherem sasd
Lransmon metal oxide can be made in bulk according to a principle comprising a qeneral

psj, ncepie of ceramic science.

CIA \fl 339 {New) A superconductwe apparatus according to anyone of claims 27- 32 or..
232 wherein said transition metal oxide can be made in bulk according to a pnnmple e

_omprising a general principle of ceramic science.

SLAIM 340 zNew) An invention accordmg to claim 118 wherein said transition metal B
~xide can be made in bulk according to a principle comprising & general pl'll'lClpie of

£2vamic smence .

" CLAIM 341 (New) A transition metal oxide device according to claim 128, wherem saad

Gransiion metal oxide can be made in bulk according to a principle comprising a general

- wincinle of ceramic science.

CLEIM 342 (New) An apparatus according to anyone of claims 40 to 45, wherem sand

‘.uparcunduc’ror can be made in bulk according to a principle comprising a general

princisie of ceramic science.
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CLAIM 343 (New) A device according to anyone of claims 119 or 121, wherein said
copper oxide can be made in bulk according to a principle comprising a general principle

of ceramic science.

CLAIM 344 (New) An apparatus according to claim 120, wherein said copper oxide can
be made in bulk according to a principle comprising a general principle of ceramlc

gcience.

CLAIM 345 (New) An invention according to claim 122, wherein said copper oxude can be
,.aade in bulk according to a principle comprising @ ‘general principle of ceramlc sclence

~..LAIM 346 (New) A superconductlve apparatus according to claim 123, wherem Sald
zopper oxide can be made in butk accordmg to a principle comprising a general pnncuple

o Qe_ramic science.

CLAIM 347 (New) A copper oxide device according to claim 129, wherein said copper ';.,_
axide can be made in bulk according to a principle comprising a general princip!e-of .

sovamic science.

SLAIM 348 (New) An apparatus according to anyone of claims 162, 167, 177, 188 223, j’ .
253, 258, 268, 269, 270, 279 or 314, wherein said copper oxide can be made in bulk '

aceording to a principle comprising a general principle of ceramic science.

CLAIM 349 (New) A combination according to claim 57, wherein said superconductwe '
oxude can be made in bulk according to a principle comprising a general prmmple of

caramic science.

GLAIM 3‘50 (New) A combination according to claim 58, wherein said copper oxide
sonducetor can be made in bulk according to a principle comprising a general prmcuple of

caramic science.
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CLAIM 351 (New) A combination-according to claim 59, wherein said ceramic-like
- material can be made in bulk according to a principle comprising a general principle of

ceramic science.

CLAIM 352 (New) A superconductive combination according to anyone of claims 69 o 71
or 134, wheremv said superconductive composition can be made in bulk accordmg toa

orinciple comprising a general principle of ceramic science.

'CLAIM 353 (New) A superconductive apparatus according to anyone of claims 139, 140,
149 to 155, 156 to 161, 170, 171, 175, 176, 180, 181 or 205 to 216, wherein sald
superconductive composition can be made in bulk according to a principle compnsmg a

general principle of ceramic science.

'\.LAIM 354 (New) An apparatus according to anyone of clalms 165, 166, 185,220,240t0

246, 247 {0 252, 261, 262, 289 or 280 to 301, wherein said superconductwe composmon '
1an be made in bulk according to a principle.comprising a general principle of ceramlc

science.

J\lM 355 (New) A combination according to anyone of claims 77 10 81 or 186, wherem _
\,axd mixed copper oxide composition can be made in bulk according to a prmclple '

" somurising a general principle of ceramic science.

CLAIM 356 (New) A device according to anyone of claims 124 to 127, wherein said
.rss:mposmon of matter can be made in bulk according to a pnncnple comprising a general

principle of ceramic science.

SLAM 357 (NeW) An apparatus according to anyone of claims 190 to 194, 225 to 229
231, 250, 257, 266, 267, 271, 272, 281 to 284 or 317 to 319, wherein said composmon of
TRE “er san be made in bulk according to a principle comprising a general pnncnple of .

Farnic acience.
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CLAIM 358 (New) An apparatus according to anyone of claims 186 or 221, wherein said
superconductive oxide composition can be made in bulk according to a principle '

compricing a general principle of ceramic science.

CLAIM 359 (New) An apparatus accerding to anyone of claims 195 or 230, wherein said'
Lopper oxide composition can be made in bulk according to a principle compnsmg

general principle of ceramic science.

CLAIM 360 (New) An apparatus according to anyone of claims 286 or 321, wherein said
cepper oxide composition can be made in bulk according to a principle comprlsmg a

ceneral principle of ceramic science.

) Serial Mo Ar‘8/479 810 Page 85 of 87 Docket No. YO987- 074BZ
BGE 4345 RCYD AT 12452065 3:12:30 P [Eastern Standard Time) * SVR:USPTO-EFXRF-1/24 * DNIS: 2731319 * CSID:914 9454073 * DURATION {mm-ss): 11-40



	2003-12-18 Claims

